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TURNING TIRES AND FINISHING PISTON RODS. 


To THE EpIror: 

Some months ago you printed a statement of the time consumed 
in turning locomotive tires in the shops of the Chicago Great 
Western Railway to the effect that three pairs were turned per day; 
but you did not state the number of hours. A pair of 56-in. flanged 
tires have been turned in the Union Pacific shops at Omaha, in 
1 hour, 45 minutes, including the time from picking them up to 
setting them down finished. 

An extension piston rod is centered, straightened, roughed, ffn- 
ished and threaded, for $2.60. 

Tires are bored for 30 cents each, including the time required 
for handling. 

These figures may interest your readers. 

GEO. W. THOMPSON. 

These figures will interest our readers. We shall be glad to 
know of records as good or better.—EDITOR. 








ENGINE FAILURES. 


'O THE EpITor: 

The editorial in your May number entitled, “What Are Your 
comotives Doing?” the remarkable series of letters in your June 
mber on the subject of overloading locomotives and your refer- 
ces to foreign practice in the matter of preventing engine failures 
d me to send you a statement covering our failure report for the 
mth of April. 

With power in good order the cost of operation must necessarily 
materially decreased. I believe, as suggested by you, that with 
st-class supervision in the care of locomotives, the failures can 
be lessened quite materially and in fact done away with alto- 
2 her, more especially delays that originate from steam failures 
cused from go called “poor fuel.” We do not experience a failure 
fm this particular cause from one month’s end to the other and 
ii fact we have not had a steam failure that can be attributed to 
th- quality of the coal in the last two years. 


{ 


I 


and magnesium sulphate and chloride give a hard scale. 
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The following comparison may interest the readers of the AMER- 
ICAN. ENGINEER AND RAILROAD JOURNAL: 


RECORD OF ENGINE FAILURES, MONTH OF APRIL, 1904. 


Delay. 
Date Eng. Train Location Engineer Hrs. Min. Cause. 
* 29th 53 8 GC PGR ka cccc 0 20 Steam pipes 
leaking. : 
CLASSIFICATION OF FAILURES. 
GPE TOS oi whe ceececccdcecccsadvcadewastescanceaemens é 1 

WO a Gb Ce kate RWiccs Wededoded re dacsedecueeteacepenneen 1 
SN II nid bcvecd us cedd secteas cheavenwen eeu 1 
Ce IC. cdo cccccdeeaseceudees deasaem 0 
Employes disciplined for failures... ....cccccccccccccascces 0 
Te GE ee SI ic we ccc ct eecencss sedecendecebeces 20 min. 
TORE, MON QOD TORMOOR. «ccc cece cccscccccceeseeescees None 
RR Ge, Oe Sek. vc ce cc ccc ctccecseeneeacticsd¥er 20 min 
Average number tons reduced per failure..........0eseeeees None 
ee IIE QUISGOS  caccccccccctecceevenaseneedees 94,570 
SN Se OR a eicicccddecccetaceesnees Sw emu amas 96,372 
BEGIOR TU POE GRITS, PAMUOMRMET. «oc ccc ccccccesoeeceesucse 94,570 
ee Ce ee I MOI oc ccc ndcccscccceqceecunenees 96,372 
ee PTET ECCT Cr ro - 232,730 
Average monthly mileage, all classes...... ee wees Sarak eee ,804 
Bo PPT TTe eT ee rec Ce re 83 

COMPARISON. 
Apl.’04. Mch. ’04. Apl. ’03. 
Tete) ME MeN 6 dk cccccccdescen 1 7 14 
Total Gelaves al) MnllUres. ...cccccccces 20m. 20h.40m. 58h. 45m. 
Total number tons reduced............ None 5,73 957 
Average delay per failure............ 20m 2h. 37m. 4h. 12m. 
Average number tons reduced per fail- 

MUTE HUEREDMAR HME E Sede ech ede None. 819 68 
Mileage passenger engines............ 94,570 92,360 77,661 
Mileage freight engines............... 96,372 89,531 115,900 
Miles per failure, passenger........... 94,570 92,360 12,943 
Miles run per failure freight.......... 96,372 12,790 14,375 
Total mileage, all engines............ 232,730 222,507 227,473 
Average monthly mileage, all classes 

Er aa eee 2,804 2,589 2,774 
Number engines in service............ 83 77 82 


Engine failures may be reduced by close attention and hard work, 
but the results pay for the effort. 


GENERAL MASTER MECHANIC. 


186,000 GALLONS OF WATER AND TONS OF SCALE. 


To the Editor: 


On a trunk line connecting New York with Chicago there is 
a water station where it is estimated 186,000 gallons of water are 
used in every twenty-four hours. This water, according to analysis, 
contains 34.67 grains per gallon of solid material, of which 31.77 
grains are scale-making. This means that in every thousand gallons 
of water there are 4.54 lbs. of scale-making material, and in 186,- 
000 gallons there would be 844.44 lbs. In one month of thirty days 
this would amount to over twelve and one-half tons of scale-making 
materia] going into locomotive boilers, and month after month at 
this point tons of scale-making salts find their way into the en- 
gines which take water at that place. 

The above illustration of the amount of scale-making materia! 
a bad water contains is not by any means extravagant, as there 
are numerous waters containing a far higher percentage. 

A locomotive costs on an average $15,000 and for such an ex- 
pensive machine there should be nothing but the best treatment, 
not only in regard to its handling, but also in the selection of its 
food and drink, which is the coal and water, which should be suf- 
ficiently pure to get the best results; for like a human being a large 
percentage of impurities cause the machine to clog up, with various 
complications setting in, such as corroded sheets, scale-covered tubes, 
with other internal complications, from which this valuable piece of 
apparatus is put out of business and shopped for repairs. 

It is estimated that the average locomotive uses 5,000,000 gal- 
lons of water per year. As such an enormous amount of material 
is used it would seem as though it ought to have the most careful 
study as regards its action in the locomotive boiler from the point 
of view of economy and efficiency. 

The action of the different impurities in the water are somewhat 
similar to the action of different drugs on the system, some causing 
more trouble than others. The incrusting solids are calcium car- 
bonate, calcium sulphate, calcium chloride, magnesium carbonate, 
magnesium sulphate, magnesium chloride, iron, alumina and silica. 
The calcium carbonate, magnesium carbonate, iron alumina and 


silica give a mud or sludge in the boiler. The ealcium sulphate 


The last 
two, however, must be first decomposed and changed to magnesium 


oxide. The calcium chloride and magnesium chloride are corrosive 
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solids. 


The non-crusting solids, alkali sulphate, alkali- chloride, 
alkali carbonate, are only troublesome when present in too large 
quantities when they produce foaming. The alkali carbonate, if 
present in small amounts, is helpful by neutralizing the action of 
the scale-making salts by changing them to carbonate when they 
are precipitated as a light mud. 

For a great many years it has been fully realized that some- 
thing ought to be done to put off or alleviate the laying aside of 
this august patient, the locomotive, in the erecting shop, either for 
temporary or general repairs. Consequently large doses of variots 
salts and concoctions have been forced into the internal organs of 
this faithful but much abused locomotive by the most unexpected 
way through the tank in which these various salts are dissolved and 
in an unexpected manner they are led by the injector, which by 
suction rushes the dissolved soda-ash or other salt into the pres- 
ence of its foes, calcium carbonate, calcium sulphate, calcium chlor- 
ide, magnesium carbonate, magnesium sulphate and magnesium 
chloride, and then the fight is on. Molecules of soda-ash, which 
is carbonate soda, attack molecules of sulphate of lime and form 
molecules of sulphate of soda and carbonate of lime. The former 
salt, sulphate of soda, is harmless unless in large quantities and 
goes out of sight in the water. The carbonate of lime is light and 
can be blown out and does not cause as much trouble as sulphate 
of lime. In this fight other scale-making salts are attacked and 
changed from scale-making and corrosive to much less harmful 
salts. These different molecules of calcium, magnesium, carbonic 
acid, sulphuric acid, hydrochloric acid, were troublesome in their 
former combination as carbonates, sulphates and chlorides of cal- 
cium and magnesium, yet, in the presence of soda-ash, which is a 
purifier, and at high temperature as in the locomotive boiler, it 
tears apart and forms new compounds which are not as dangerous 
and troublesome to the engine and helps to keep off the fatal sick- 
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ness caused by the scale which is being taken in by the several 
thousand gallons of water used each day. In the water mentioned 
above, 1,000 gallons contained 4.54 lbs. of scale-making material, and 
in the 186,000 gallons used in one day it equaled 844.44 lbs., which 
in one month of thirty days amounted to 12% tons. If treated 
béfore it entered the boiler, probably about 3.7 lbs. per-1,000 gallons, 
688.2 lbs. for the 186,000 gallons and about 10 tons for the month, 
of scale-making material would be removed. 

It would seem, therefore, that the treatment of water before 
allowing it to enter the locomotive boiler would be economical and 
secure greater efficiency for the engine. 

As was said before, it has been estimated that the average 
locomotive uses 5,000,000 gallons of water a year. Supposing the 
water used contained on an average 7, 14, 21, 28, 35 and 42 grains 
per gallon of scale-making material, which would equal for the 
year, 5,000, 10,000, 15,000, 20,000, 25,000 and 30,000 lbs. to be 
blown out, washed out or left behind to cover the inside of the 
boiler. The blowing and washing out cost money and time and the 
scale formed on the tubes and boiler necessitates the use of larger 
amounts of fuel and thereby increased expense. It has been said 
one-sixteenth of an inch of scale on the inside of a boiler necessi- 
tates the consumption of 12 per cent. more fuel to generate the 
same amount of steam, one-quarter of an inch of scale requires 38 
per cent. more fuel, while three-quarters of an inch of scale causes 
a loss of 90 per cent. of fuel. 

The above, if only partially true, in actual practice would not 
only be expensive, but tend toward overloading the digestive ap- 
paratus, and if the coal was as poor as some I have analyzed it 
would tend to produce a case of acute dyspepsia in the firebox, 
which, while causing only temporary troubles, yet cannot be 
lost sight of. 

, W. B. LANDON, 


Meadville, Pa. Chemist Erie Railroad. 











NEW LOCOMOTIVE AND CAR SHOPS, 





McKees Rocks, Pa.—Pirrspurc & LAKE Erie RAILROAD. 





VII. 





DISTRIBUTION OF POWER. 


As stated in one of the earlier numbers of this series of 
articles, elaborate provisions were made for the distribution 
of power to the various shop buildings of the McKees Rocks 
shops by electrical transmission. It is thought that the many 
special features and radical departures from former practice 
involved in this installation will be of more than usual in- 
terest, and the plans are herein carefully reviewed. The details 
of the electrical system of distribution are very completely 
shown on the accompanying diagram. 

The incandescent lights and the constant-speed motors for 
certain of the machine tools, the cranes, and for the heating, 
ventilating and blast fans, are operated at 240 volts. The arc 
lights, as was noted in the article on the power house (May, 
1904, page 173), are operated at 120 volts, which necessitated 
the installation of a 3-wire system and rotary balancer. 

The machine tools, which are driven by variable-speed 
motors, on the multiple voltage system, are divided up into 
three groups, the division being such that each group requires 
about the same amount of power and is on a separate circuit. 
The advantage of this is that if anything should get out of 
order on one of these circuits only one-third of the tools in 
the shop will thus be affected, and, moreover, the difficulty can 
be more easily located than if all the tools were on the same 
circuit. 

The wires are carried from the switchboard in the power- 
house ‘o the long wire duct or tunnel in the machine shop, 
through terra cotta conduits. The location of these conduits, 


as well as the wire tunnel and also of the wire boxes, which 
lead from the tunnel, are shown on the floor plan of the ma- 
chine and erecting shop, whieh was presented on page 454 of 
This long wire tunnel, which ex- 


th December, 1903, issue. 





tends the full length of the machine shop, is 3 ft. 6 ins. wide; 
4 ft. deep, and its walls and floor are of concrete. At every 
8 ft. 3 ins. along each side of the tunnel, two wooden blocks 
are built into the concrete, one near the top and the other near 
tu/e bottom of the wall. Upright planks are fastened to these 
blocks and carry the wrought-iron clamps for supporting the 
wires. The wires for the arc and incandescent lighting are 
supported on one side of the tunnel, and those for the machine 
tool motors and power on the other side. 

The wire boxes, which lead from the tunnel and which carry 
the wires for the machine tool motors and incandescent lights, 
are 12 ins. wide and 5 ins. deep. Their centres are only 5 ft. 
6 ins. apart, and they extend crosswise of the machine shop 
for its full width. Those wire boxes on each side of the col- 
umns, which support the roof trusses, extend into the erecting 
shop, and are stopped off about opposite the middle of the pits. 
The construction of the wire boxes is described and illustrated 
in connection, with the description of the machine shop floor 
in the December, 1903, issue, pages 455-456. 

The wires to each tool are carried through the wire boxes 
in insulated pipe (loricated conduit). The wiring was done 
after the floor was laid and, as the tunnel is not very wide and 
the pipes would of course have to be put in from that end, it 
was necessary to put them in in 5-ft. lengths and couple up 
enough of these lengths to reach the desired point. An elbow 
was then put down through a hole in the floor and connected 
to the end of the pipe. The pipe was guided into the elbow b; 
passing a piece of rope of about the same diameter as the 
inside of the pipe through the elbow and drawing the rope int: 
the pipe a short distance by means of a “snake.” The straight 
lengths of pipe were coupled together quite securely, but th 
elbow was not tightly secured, so that if at any time i 
was desired to remove the pipe it could easily be disconnecte: 
at the elbow and then removed piece by piece. The pipes t 
the variable-speed motors each contain six wires, four for th 
multiple voltage system and two for the incandescent light. 

In locating the machine tools in the machine shop no atte! 
tion was paid to the location of the wire boxes. When th 
tools were connected up it was found that owing to the sho: 
distance between the wire boxes the wires in all cases cou! 
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be brought through the floor at about the right spot, to be most 
convenient. | 

This method of wiring the machine tool motors has several 
advantages. The wires are placed under the floor, where they 
are entirely out of the way and yet are easy of access if they 
need attention. New tools can readily be added at any point 
in the shop and can be wired without tearing up the floor. 

Each tool is furnished with a panel board, which carries the 
switch, fuse block, circuit-breaker and a plug switch for an 
incandescent light. In most cases the controller is placed on 
the machine tool itself at the most convenient point for the 
operator, but in the case of some tools, such as the shapers, 
which were described in the July, 1904, issue, page 261, the 
panel board can be so placed that the controller can be attached 
to the back of it and at the same time be convenient to the 
operator. As it is very seldom) necessary for the operator to 
use either the switch, fuse block, circuit-breaker or plug switch, 
the panel, when it contains only this apparatus, is usually 
placed in an out-of-the-way position where it will not interfere 
with the movements of the operator and yet be close to the 
tool so that it can readily be reached if necessary; it is, of 
course, also placed so that passers-by will not carelessly come 
in contact with the apparatus on it. 

The use of these panel boards is to be preferred to the prac- 
tice of placing the above-mentioned apparatus on the frame or 
bed of the machine tool. It presents a much neater appear- 
ance, allows a standard arrangement of the apparatus, and 
simplifies the wiring. The panel boards, as used at McKees 
Rocks, are of a very neat and substantial design, and are so 
fastened to the floor that they are very stiff. The three types 
of panels which are used are shown in the accompanying draw- 
ings. The designs of the panels are practically the same, ex- 
cept that there is a difference in size due to the additional 
apparatus, which must be carried in some instances. 

Panel A is the type which is used in the greater number of 
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MACHINE TOOL PANEL BOARDS 


instances. The dry maple boards are fastened to the wrought- 
iron straps which are bolted to the pieces of 114-in. gas pipe. 
The pipes are firmly attached to the floor by means of 1%-in. 
standard floor places, which are fastened to the floor by four 
lag screws. The opening between the boards at the top is 
closed by a wooden cap, and the electrical apparatus is located 
as shown. ; 

Panel B is practically the same as A, except that it igs ar- 
ranged to carry a controller on one side. 

Panel C is used with tools which are equipped with an aux- 
iliary constant-speed motor in addition to the motor for the 
main drive. It carries in addition to the switch, circuit-breaker 
and fuse block for the main motor and the plug switch for the 
light, a starter and switch for the constant-speed motor. To 
insure stiffness for this panel, which is considerably larger than 
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the others, special 6-in. floor plates are used. Such a panel is 
used with the Pond car wheel borer (May, 1904, page 193), 
which has an auxiliary motor for the hoist, and also with the 
Pond 72-in. boring mill (May, 1904, page 193), which has an 
auxiliary motor for raising and lowering the cross rail. 
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TYPE B. 


FOR ELECTRICAL APPARATUS. 


Circuit-breakers are placed at each machine tool in order to 
fully protect each tool. Where this is not done and only one 
breaker used in a circuit a motor might become dangerousl} 
overloaded at one of the tools and the tool be injured withou' 
overloading the circuit enough to throw out the breaker, par 
ticularly if the other tools on the circuit happened to be run 
ning light at the time. 

The electrical apparatus on the panel boards was selectec 
with a view to strength and durability. The circuit-breake' 
are the I. T, E. type, manufactured by the Cutter Manufactur 
ing Company. The fuse blocks are the Noark cartridge typ« 
manufactured by H. W. Johns-Manville Company, New Yor 
The switches are of a special design, and were made by th 
W. S. Hill Electric Company. 

The wiring at the machine tools, from the panel board ‘« 
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the controller and motor, has been very nicely taken care of, 
and deserves special notice. The wires are enclosed in loricated 
conduit and in some special cases in a flexible conduit. This 
protects them and keeps them out of the operator’s way and 
also presents a very neat appearance. Although the panel 
boards, controller and motor are in most cases placed at dif- 
ferent parts of the tool yet the wires which connect them are 
not in evidence except at the motor connection. The pipe 
which carries the wires is painted the same color as the tool 
and in most cases is so placed that it would hardly be noticed 
unless attention was particularly directed to it. 

Examples of the method of wiring some of the tools and of 
the location of the panel boards, etc., is quite clearly shown on 
some of the half-tones which were used in illustrating the 
series of articles which have appeared in the AMERICAN EN- 
GINEER on “The Application of Individual Motor Drives to Old 
Machine Tools at the McKees Rocks Shops.” Fig. 22 on page 
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LAMP POST USED BETWEEN PITS IN ERECTING SHOP. 


141 of the December, 1903, issue shows quite clearly the man- 
ner of wiring one of the vertical drill presses. The panel board 
could not be placed directly over the wire box, and the pipe 
containing the wires is turned to the left after it comes through 
the floor. The pipe passes from the back of the panel board 
‘p alongside the motor brackets and over to the controller. 
The wires to the motor pass through the short length of pipe 
which is connected to the above pipe by a junction box, which 
is located directly above the motor. The panel board is the 
same as Type A. Another panel of this same type is shown 
on page 14 of the January, 1904, issue in connection with one 
of the slotters. 

Another example of the wiring is plainly shown on the radial 
‘rill press, illustrated on page 54 of the February, 1904, issue. 
he motor, controller and panel board are all carried on the 
revolving part of the tool. A long piece of flexible conduit, 
‘hich is manufactured by the Western Electric Company, ex- 
‘ends from the floor to a junction box, from which pipes lead 
t> the panel board, controller and motor. On Figs. 37 and 42, 
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pages 88 and 89, of the March, 1904, issue, the wiring of two 
of the turret lathes is partially shown. In these cases flex- 
ible conduits are used for carrying the wires from the con- 
troller to the motor. Other examples of wiring are shown on 
the driving wheel lathe, page 129, April, 1904, issue, and on the 
planers, page 214, of the June, 1904, issue. 

In the boiler shop the feed wires are carried overhead. Most 
of the machine tools are arranged along one of the side walls, 
and the connection to these tools is made through pipe which 


passes down along the wall. 
= 
LIGHTING. 


In the erecting shop arc lights are hung half way between 
the pits, alternating one at each side of the bay; also one arc 
at every third truss above the traveling cranes. In the machine 
shop there is a row of arcs down the middle of each bay, an 
arc being placed in every other space between roof trusses. 
Alternate spaces are used in the two bays. In the boiler shop 
ares are placed every 55 ft. along the side walls and in the 
centre of the shop. The lights in the row down the centre are 
staggered with those in the side rows. 

Each machine tool is furnished with an extension cord and 
an incandescent light. The cord is a twin-wire conductor, built 
up round about %-in. diameter and armored with light steel 
braid. Each light socket is fitted with a clamp, which is a 
modified form of “electrogrip,” made of specially heavy ma- 
terial. 

At the centre of each work bench between the pits in the 
erecting shop is a lamp post, a general outline of which post 
is shown in the accompanying cut. About 7 ft. above the floor 
is provided a cluster of five lights and a snap switch. Below 
this is a 4-point outlet box for extension cords, and at the top 
of the post, 8 ft. 6 ins. above the floor, are four arms, over which 
the extension cord can be thrown, so that if a man is using 
the light about the locomotive the cord will be held up out of 
the way of passers-by. The cluster of lights are protected from 
this cord by the wrought-iron ring just above them. The details 
of construction of this special post are clearly shown in the 
drawing. Portable lamp posts have also been fitted up for use 
in the various shops. 





Procress IN PASSENGER CaArs.—Thirty-five years ago the 
average coach would carry from thirty to forty-five passengers 
and weighed about fourteen tons; the cars were equipped with 
link and pin couplers; were carried on 4-wheel trucks with 
journals 314x6 ins.; were lighted with oil lamps: had small 
windows; in some cases were without a clear story, and wére 
heated with wood-burning stoves. The cost of a coach such as 
T have described was about $3,500. To-day our standard coach 
is 72 feet long over end sills; weighs from 52 to 55 tons; has 
a seating capacity of 86 passengers; is carried on 6-wheel trucks, 
with journals 5x9 inches; has steel platforms and wide vesti- 
bules; is heated with steam heat and lighted with gas and 
electricity. To-day a wide vestibule coach is worth in the 
neighborhood of $10,000.—F. W. Brazier, presidential address. 
M. C. B. Association. 





In discussing the power required of a locomotive to move it- 
self, figures were quoted from tests on the London & North- 
western Railway before the Institution of Mechanical Enet- 
neers, showing that in one case at 60 miles an hour a locomotive 
used 444 out of 2 total of 1170 h.n. to move itself. This larve 
nronortion of unvroductive work snuevests a verv imnortant line 
of investigation in connection with high-speed locomotives. 





A Travepine Ratrroan Macntnr SpHore—An_ 80.000-Ib. box 
ear has heen fitted un as a traveling machine shon hv the Mor. 
van Construction Comnanv. Worcester. Mass Acenrdine to the 
American Machinist. it is eauinned with a 20-in. Reed lathe. an 
18-in. Stockbridge shaner. a Norton enierv grinder. a faree. 
anvil. bench and vise. and also a number of small tools. The 
ear ig nsed in connection with the erection of large buildings 
and such plants as rolling mills. An 8 hp. gasoline engine 
furnishes the power. “— — 
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THE POSSIBILITIES OF THE RAILWAY MOTIVE 


POWER OFFICER. 





BY A RETIRED SUPERINTENDENT OF MOTIVE POWER. 





What a flood of reflections are aroused by tue above subject! 
The discussion of the possibilities and the probable final out- 
come as to operative and financial success for any official 
who may have selected the mechanical department as the 
field for the exercise of his talents is a fruitful theme at least 
for present consideration, even if the possibilities have only 
been realized to a very limited extent in the past. To present 
the subject in a clear and logical manner with only so much 
partisanship as may justly be allowed to one who has at heart 
the success of mechanical work, considered from a raliway 
standpoint, and the well-being of those who are engaged 
therein—even this is a difficult task. To present the subject in 
most forceful terms and by really strong arguments would 
seem to call for a presentation from a somewhat too personal 
standpoint. For one to say “out loud” that the American 
mechanical worker has had a ban put upon him, either inten- 
tionally or on account of existing conditions, would possibly 
seem to some to suggest a defense of this proposition, involv- 
ing a statement of personal experiences and pros and cons 
which in the end might engender hard feelings detrimental 
to the good results hoped for. Hence it is with some degree 
of circumspection that one would approach the subject, not on 
account of any innate fear as to the justice of the cause advo- 
cated, but on account of the uncertainty as to the effect on 
the minds of some who might unjustly suppose that the writer 
had in view some particular officials, unique and strange, 
whose peculiarities he was endeavoring to hold up to the light 
of day. Yet personal experience is to some extent the basis of 
knowledge and belief, and I trust that mine may justify any 
facts set forth without malice. 

I violate no confidence when I say that among those with 
whom I have talked on the subject there has been a very 
strong evidence of discontent with railway mechanical work, 
both as to the relation of the mechanical to the other depart- 
ments and as to the probable outcome of a life spent in that 
department. I would also further state that I have met almost 
as many higher officials who were dissatisfied with the results 
obtained by their mechanical departments, so the discontent 
is not all on one side. To bring about better results would 
certainly be a commendable object, and a free discussion of 
the subject will not hurt either the public or the mechanical 
department, though it might affect in the end other depart- 
ments in so far as the offices, which on some lines have always 
been held by men from other branches of the service, might 
be thrown open to the deserving men who have had their 
training in the mechanical department. 

In this busy world, with its struggle for existence, distinc- 
tion and future monetary welfare, as a rule, neither man, 
union nor corporation voluntarily gives up any advantage 
which may be enjoyed over a competitor. It therefore cannot 
be expected that any man connected with other than the 
mechanical department, who is not obliged to do so, is going 
to give up any advantage which, given up, might mean the 
advancement of a competitor to his own detriment. Hence a 
recognition of the mechanical worker as a candidate for stiil 
higher positions must come from those who have gotten past 
the point in their official career where they need fear mechan- 
ical department competition. I make no charge of any in- 
competency or unf'"iess on the one hand, against those who 
have had the advantage thus far, nor do I argue any special 
fitness for the man with mechanical training over his success- 
ful rival in the other departments. I would only ask consid- 
eration for the mechanical department unfortunate in so far 
as his ability gives evidence of his desirability as a candidate 
for something better, instead of the almost general custom 
of the past, which has kept a man in the mechanical depart- 
ment so long as he remained in service, and practically never 


has admitted that a mechanical department man could be 
good enough for anything else. While I am free to admit that 
long service in the mechanical department may put a man be- 
yond the time when his mind is alert and grasping as to new | 
ideas and present progress, yet it would seem that at a certain 
time in his career he might be as desirable as some whom 
custom has marked for preference. 

A certain amount of mechanical training ought not to be 
adverse to the highest success in railway work; yet a search 
of the records of the higher officials reveals the fact that 
there are about thirty men who have enjoyed the title of 
master mechanic and succeeded in getting beyond the mechan- 
ical department confines. A further search will show that 
there are about eleven hundred positions on American rail- 
roads which might be opened to the deserving mechanical 
man. I say these positions might be opened on the ground 
that those fortunates who have escaped are holding such posi- 
tions as I have included at present—successfully, for aught I 
know to the contrary. There are at least 750 men who hold 
the title of master mechanic, or better, in railway mechanical! 
work at present. From these figures I think one can obtain 
some idea without further comment as to the probabilities of 
the mechanical officer obtaining further recognition as things 
are at present constituted. 

It may not be amiss to add that one railway system forms 
quite a prominent exception to the prevailing custom of pro- 
motion, and a considerable percentage of those who have 
been favored are from this one system. I do not believe there 
is any ground save appearance for the old story of the section- 
man who desired'to get his boy Johnny into the mechanical 
department in preference to the other departments, giving 
as a reason for his preference, “Johnny is not very bright.” 

The general success of the mechanical department is inti- 
mately connected with the welfare of the railroad, and a fail- 


. ure of this department from any cause whatsoever is generally 


keenly felt. Theories are much easier to change than material 
facts. The mechanical department deals with material mat- 
ters, and the failure of the machine to do the work required 
is often so much more apparent than any other that the 
proper handling of the machine and the failure to anticipate 
mechanical department needs are quite often lost sight of in 
the haste of those affected to “get under cover.” 

A little more mechanical knowledge in-the operating de- 
partment would aid the mechanical department and a great 
many failures which do not primarily belong to the mechan- 
ical department, but which in the end lodge at its feet, due to 
the final result being looked at and the causes which led up 
to it being overlooked, would be thoroughly understood and 
much unnecessary friction avoided. A little more interest of 
the mechanical department taken in the operating problems 
will tend to do away with the ancient worship of the machine 
and the consequent forgetting of what the machine was pri- 
marily designed for. This will help the other departments. 
It is complained that mechanical men cannot put themselves 
in-the place of the other departments. Possibly a lack of 
opportunity to look the other side of the fence has made them 
self-centered. 

It would seem that there is going to be as great a demand 
for mechanical talent in the future as in the past. The 
development of large railway shops and modern methods 
will certainly call for the best that is to be had and the best 
will be none too good to meet the problems before them. ! 
think I do not misjudge the present conditions when I sa) 
that there are none too many good mechanical men in the fiel 
at present. It would seem to me that some outlet near th 
tep of the mechanical department system would have to » 
provided in order to get the needed new blood in at the bo 
tom and thus avoid stagnation at the top. Helping the m: 
chanical department and at the same time getting mechanicé 
knowledge more generally throughout the working system © 
the railway are not the only points to be gained by a mo: 
general recognition of the mechanical department in th» 
higher field of railway work. Greater rewards will natura!!: 
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call more men into the mechanical field, which is to be desired. 

At present it is quite difficult in some cases for railroads to 
_ fill their special apprentice lists with satisfactory men, the 
time is so long and the compensation so slight at starting 
that many do not wish or cannot afford to bind themselves 
for a period of three years for what the mechanical depart- 
ment of an average railroad has to offer as compared with 
other lines of business. It would seem to a certain extent, as 
far as final results are concerned, time wasted for a man to 
undertake to fit himself for a railway mechanical position and 
to go through the necessary apprenticeship lasting until he 
is in some cases from 28 to 30 years of age before he holds 
anything but student positions. The same amount of energy 
and endurance applied to other than the railway mechanical 
field ought to bring greater returns. Something should be 
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done to make railway mechanical work a more attractive prop- 
osition, either by a more general recognition of the mechanical 
department in selecting the higher operating officials or by 
raising the compensation of the mechanical officer to a figure 
which is commensurate with that paid by manufacturing en- 
terprises of the same magnitude. The latter plan would con- 
template the mechanical man staying in that department, 
which he would be willing to do if the dignity of the depart- 
ment were increased by proper compensation. I would think 
the former method would be conducive to better results. 

Only by some such changes as above suggested will mechan- 
ical possibilities become mechanical probabilities. Many will 
agree that the field for railway mechanical work is not an 
attractive one at present. 





MALLET COMPOUND LOCOMOTIVE—0-6-6-0 TYPE. 





BALTIMORE & OHIO RAILROAD. 





ADDITIONAL DETAILS. 


Supplementing the description of this locomotive (AMERICAN 
ENGINEER, current volume, pages 167, 237 and 262) some of the 
most important details are now presented. These include the 
cylinders, frames and the long receiver pipe.connecting the 
high and low pressure cylinders. While the power of this loco- 
motive is very great, the individual parts, except the boiler, are 
not excessively large. This is indicated in the drawings of the 
cylinders and frames. This fact is one of the important feat- 
ures of this form of locomotive development for large and pow- 
erful units. It involves the principle of dividing the work 
among a large number of parts as distinguished from obtaining 
the increased capacity by a mere increase in size of the parts. 
If no improvement in economical operation was to be expected 
this principle of dividing the work would constitute a sufficient 
advantage to justify the Mallet type for large freight locomo- 
tives. ee 

Several problems were encountered in the cylinder and re- 
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ceiver construction. Because of the necessity for providing a 
tight joint for the receiver pipe, the high pressure cylinders do 
not part midway between the frames, and are therefore not 
alike, the pipe joint being at one side of the centre. Bushings 


Fae 


are provided for all cylinders. The receiver pipe is of steel, 
lap welded, with welded flanges. It has a ball joint, with cast 
iron rings at the back and a slip joint at the front end. Thus 
far these joints have remained perfectly tight. 
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PERSONALS. 


Mr. Frank N. Hibbits has resigned as consulting mechanical 
engineer of the Southern Railway to accept the position of 
mechanical superintendent of the New York, New Haven & 
Hartford Railroad, with headquarters at New Haven, Conn., 
to succeed Mr. John Henney, superintendent of motive power, 
resigned. 








Mr. F. T. Hyndman has been appointed superintendent of 
motive power of the Buffalo, Rochester & Pittsburg Railroad, 
to succeed Mr. Charles E. Turner, who has resigned. Mr. 
Hyndman’s headquarters will be at Du Bois, Pa. 





Mr. John Henney, who has for many years held the position 
of superintendent of motive power of the New York, New 
Haven & Hartford Railroad, has resigned to take a well-earned 
rest, and he will probably take an extended trip to Europe. 





Mr. Charles E. Turner has resigned as superintendent of 
motive power of the Buffalo, Rochester & Pittsburg Railroad. 
He has held that- position for nearly 10 years, and during this 
time has brought the condition of the motive power and car 
equipment of this road up to the highest standard. 





Mr. C. W. Osborn has been appointed foreman of shops of the 
Chicago & North Western Railway at Fond du Lac, Wis. Mr. 
Osborn began service with this road as a special appren- 
tice, and his advance to this position is a result of ability com- 
bined with hard and faithful work. 


Mr. R. F. Hoffman has been appointed assistant to the general 
superintendent of motive power of the Frisco system, with 
headquarters at St. Louis, Mo. 





Mr. B. D. Lockwood has been appointed mechanical engineer 
of the Cleveland, Cincinnati, Chicago & St. Louis Railway, to 
succeed Mr. R. L. Ettinger. 





Mr. J. H. Wynne has been appointed mechanical engineer of 
the Illinois Central Railroad to succeed Mr. C. A. Strom. 





Mr. R. L. Ettinger has resigned as mechanical engineer of 
the Cleveland, Cincinnati, Chicago & St. Louis, to succeed Mr. 
F. N. Hibbits as consulting mechanical engineer of the South- 
ern Railway, with headquarters in Washington. 





Mr. Theo. N. Ely, chief of motive rower of the Pennsylvania 
Railroad, has been honored by receiving from Hamilton Col- 
lege the degree of Doctor of Science. He was graduated from 
Rensselaer Polytechnic Institute with the degree of Civil En- 
gineer, and was honored by Yale University with the degree 
of Master of Arts. 








Mr. Georce WestInNcHouse—‘He has made a chain of world: 
encircling industries. Presumably he is proud of it, and he 
has a right to be. No other man has done this thing. It is 
an achievement imperial in its scope. It may be asked from 
what special achievement he derives most satisfaction. It i* 
a natural question, and one night he made a remark which may 
be taken as the answer to it: ‘If some day they say of me 
that with the air brake I contributed something to civiliza 
tion, something to the safety of human life, it will be suffi: 
cient.’”—Arthur Warren, in the New York Times. 
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SHOP EQUIPMENT. 





BY WILLIAM S. COZAD, NORFOLK & WESTERN RAILWAY. 





In a certain shop repairing several hundred engines per year 
it requires four men an hour each to get a pair of driving-wheels 
into the lathe, which is no fault of the men, but a lack of proper 
facilities for doing the work. This shop has a very large air 
compressor, but no air jack is provided to handle these wheels. 

In another small shop wheels are rolled in on the main track, 
picked up by an air hoist, dropped into the machine and chucked 
in twenty-five minutes. The machine man and one helper do 
the work after the wheels are rolled into the shop. 

A certain new car shop, just completed, has a transfer table 
operated by an air engine. This apparatus has eccentrics, 
cranks, handles, link motion, and about everything else except 
the necessary machinery to stop it at the precise point. It 
contains a storage drum which must be charged at the end of 
each transfer every time the table is used. This is a great 
improvement over the old method of handling the table by 
hand, but an electric motor would cut the present time in two. 
No time would be lost in charging the tank nor in stopping at 
the right place, but the table would always be ready to put in 
motion. 

A very large number of the turntables used at present are 
still operated by hand, and no one not in actual touch with the 
work can form much idea how expensive and unsatisfactory 
this method is. At the Norfolk & Western shops in Roanoke, 
Va., which handle 70 to 80 engines per month, the turntable 
was, until a year ago, operated by hand. This required three 
to four laborers to turn a heavy engine, and in winter we would 
often have to call out as many as a dozen men. This not only 
cost the company the time of the men directly engaged, but 
usually caused delay to a large force if the shop. The table is 
now equipped with an electric motor and will transfer an 
engine in two minutes. 

Another shop, not far away, handles a large number of en- 
gines on an old-fashioned transfer table operated by gear wheels 
and cranks. Suppose that four men can operate this table 
under all conditions. To get an engine out, transfer and “pinch” 
it in on another pit or onto the main track will require at least 
one hour, or a total of four hours for the men operating the 
table. Every man working on that engine will lose, as a rule, the 
time which it takes to transfer it. At least two mechanics and 
two helpers work on the same engine at the same time. Now 
figure transfer men at 15 cents per hour, machinists at 30 
cents, machinist helpers at 20 cents, and the total cost per 
transfer is $1.60. If the shop overhauls 30 engines per month 
each engine must be handled at least twice, making a total 
of $96 per month for transfers, or $1,152 per year, not count- 
ing a great deal of other work bandled in this way. 

Shop machinery in many of the old shops is not located with 
reference to the work to be done. I visited a shop lately where 
crossheads are fitted in one end of the shop and pistons in the 
other, with the result that crossheads go first to one place to be 
taken apart, then to another to have the piston rods fitted, and 
to another to have wrist pins tried, and still to another point 
to have shoe bolts fitted, then back to be put together. Rods are 
overhauled in one end of the machine shop, and about as far 
“way from the erecting shop as it is possible to get, and rod 
rasses are bored and shaped in the other end, which requires 
unnecessary handling of material, a great loss of time by both 
‘echanics and foremen, and usually a general misunderstand- 
g among all concerned. Driving box brasses are turned at one 
nd of the shop, shaped at another point, put into boxes in 
“nother place and bored at another point, and for want of a 
| ess, helpers drive out all old brasses with a sledge. 

In the blacksmith department of a certain shop two forges 

‘re occupied in dressing and tempering tools for machine 

op use. One smith was forging heavy tools. He put one tool 
ito the fire, got it hot, then ran 20 yards to the nearest hammer 
forge it. Occasionally some one a little closer would step in 
«: ead of him, he would lose the heat, and the same performance 
‘ ould be gone over again. The helper was also in evidence, 
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standing idle both at the fire and at the hammer. In this shop 
there is no doubt tool work enough to keep one hammer con- 
stantly employed, which, in connection with good heating facil- 
ities, would effect a saving sufficient to pay for the hammer in 
a year or less. 

The same department of another shop capable of turning out 
10 engines per week has but one hammer. Some roundhouse 
work, road work and extra car work must be done in addition 
to the 10 engines. Another hammer in this shop would pay for 
itself in six months. A Bradley cushion hammer, or one of 
similar construction, has a capacity equal’ to at least four 
forges on properly classified work, but it is seldom that one is 
seen in a railroad shop. 

Many of the old shops are still lifting engines off their wheels 
with hydraulic jacks. This requires three or four men from two 
or three hours to a day or two, depending entirely on the condi- 
tion of the jacks. Usually when a heavy engine is about half 
way up, one or more of the jacks fail and repairs must be made. 
Four pneumatic telescope jacks would accomplish this same 
work in about 30 minutes with proper air pressure. Engines 
lifted off the wheels with jacks are often left high in the air, 
thus requiring men to work on them with the bottom of the 
frame as high as their heads. This destroys about one-half the 
capacity of the workman. If he works on a scaffald one-half 
his energy will be required to maintain his position while the 
other half is applied to his work. ; 

In a shop employing two or three hundred men I found no 
tool room. There was no space for a tool room inside the shop. 
At another place I found what was called a tool room in which 
were a few old, antiquated machines used to keep up the tools, 
but entirely unfit for the work assigned to them. The men 
were very intelligent and courteous and apologized for the con- 
dition by saying it was the best they were able to get. 

I saw recently an old truck wheel lathe with a bed twice as 
long and large as necessary to support its other parts in use in 
a shop maintaining the repairs on 700 engines. The capacity 
of that machine was one pair of wheels per day. Much of this 
work, therefore, had to be done on driving-wheel lathes, where, 
on account of difficulty in chucking, two or three pairs of 
wheels were a day’s work. A modern lathe would turn out 
seven pairs of wheels per day. Suppose five pairs the average 
per day. On the old machine this work would require five 
days at a cost of $10 for labor, allowing 20 cents per hour. The 
same work on a new machine would require one day, a net sav- 
ing to the company of $8 per day, besides the use of the ma- 
chine for the extra cour days. «a new machine here would pay 
for itself in 12 months and also pay the operator. 

Knuckle joint pins cost for forging about 20 cents and for 
turning on an ordinary lathe 35 cents each, a total of 55 cents. 
On the modern turret lathe these pins can be made from the 
rough bar for 16 cents each, excluding fitting. Wrist pins 
forged and turned complete in the old way cost about 75 cents 
each; on a modern turret lathe they would cost about 20 cents 
each, fitting excluded. Knuckle joint pins, lift shaft and all 
similar bushings cost 15 to 20 cents each when forged in the 
blacksmith shop, yet on a modern lathe they can be cut from 
steel tubing at a cost of about one cent each and bored and 
turned for much less than if forged. These differences will 
hold good on all work for which these lathes are adapted, 
and any repair shop having work of this kind in sufficient 
quantity to keep one or more of these machines occupied will 
find they will pay for themselves every 12 months in the sav- 
ing effected. 

Every railroad shop has a labor or roustabout gang, and in 
this department there is usually the greatest leak compared to 
the amount of money invested to be found in any part of the 
plant. For instance, in a shop on one of the largest roads in 
the country many hundred pairs of car wheels are loaded every 
year. A car is placed at the end of a long straight track and 
two timbers are laid, one end on the car and the other on the 
ground at end of track from which wheels are to be taken. 
Then with two men on the car and two or three at points along 
the line, a pair of wheels are started and delivered from man to 
man until they are landed on the car at a speed of about 20 
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miles per hour. Tnis requires from two or three hours to half 
a day, depending on the time required to place and remove this 
apparatus and the number of wheels that get away. A pneu- 
matic hoist placed in the center of the track would lift the 
wheels and place them on two short pieces of rail, whence they 
could be rolled onto the car in the shortest possible time. This 
would require two men 30 or 40 minutes to load a car at a 
cost depending on the day rate of tne men involved. 

I was connected with a plant some time ago where it cost 11 
cents each to unload pressed steel car bolsters and about four 
cents more to reload and get them into the erecting shop, total 
15 cents. This company used several hundred of these bolsters 
every year, and a few dollars invested in crane facilities would 
have reduced the cost of handiing to about two cents each; the 
crane would also have been very useful for other work. 

A great many blacksmith shops are still heading bolts on 
old, antiquated machinery in connection with coke furnaces 
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until this is done it must be remembered that where little is 
given little should be required. It is always possible to im- 
prove shop methods, but there is a point beyond which we can 
not go, and if few of the shops at present pay a dividend on 
the money invested it is not particularly on account of poor 
methods, but surely on account of the large number of old ma- 
chines in use. 

Let the superintendent of motive power who may read this 
article ask for a statement of the number of lathes, planers, 
drill presses, boring mills, etc., that have been in constant 
use in his shops for the last 15 or 20 years and note the result. 
I saw such a list recently which had been compiled by the fore- 
man of a large shop and over 60 per cent. of the machinery 
in that shop had been in constant use 15 to 20 years, some 
of it much longer. If these machines were not affected by 
wear they would still be run at a loss because of the great 
improvement in construction of shop machinery in the past 
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(and I suppose a coke furnace is good enough for that kind of 
a machine) at a cost of from 25 cents to 40 cents per 100 for % 
to 1-in. bolts, while a few other shops have put in up-to-date 
machines and oil furnaces and reduced the cost of this work 
to about $1 per 1,000 bolts. 

CONCLUSIONS. 

1. The average railroad shop is at the rear of the procession 
so far as modern facilities for turning out work are concerned. 

2. If motive power is in demand and it is necessary to reduce 
the time of engines in the shop to the minimum and utilize 
shop space to the best advantage, such machinery must be put 
into the shop as will perform the work in a reasonable length 
of time. 

3. It is sheer nonsense to expect a foreman to turn out any 
definite amount of work on worn-out machinery; to utilize 
high-speed steel to best advantage on machines that have been 
in use 25 or 30 years. 

4. A repair shop can not be put on a commercial basis un- 
less modern machinery and modern methods are used, and 
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five or six years. 
tools for many classes of work, but since the self-hardenins 
steels came out we do not use these tools, but we do try (v9 


We formerly used chilled cast iron cutting 


use the same old machines. There is nothing that seems t” 
get quite so close to the heart of a railroad company as al} 
old machine. When one of these relics become so worn that 
it is entirely unfit for service in one shop, it is repaired an¢ 
sent to some outlying point to take up valuable room for 
another 10 or 20 years. Another important point to be con 
sidered is the marked .effect such tools have on the work 
men in the shop. Men make shop conditions, and in time these 
same conditions make other men to a greater or less degree, 
and as long as a lot of old, antiquated machinery is kept rub 
ning in the shop and other conditions correspond, we shal! 
not get the benefit of the best efforts of the men employed. As 
a general proposition men do not rise above their surroundings 
Like begets like; and as the conditions and facilities for doing 
work are improved, the interest of the men in the genera! 
welfare of the company will grow accordingly. 


. 
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45-TON STEEL UNDERFRAME COAL CAR. 


Through the courtesy of Mr. George I. King, drawings and 
a photograph of a 45 ton coal car with structural steel under- 
frame have been received. This design was prepared for the 
Bulah Coal Company, and the! cars were built by the Middle- 
town Car Works. The car is similar to the Class Gw cars of 
the Pennsylvania Railroad. It is mounted on Pennsylvania 
Railroad standard 50-ton arch bar trucks and is fitted with the 
new centre construction designed by Mr. King. Its light weight 
is 35,700 lbs. with these heavy trucks, which were selected in 
order to avoid excessive wheel failures, which have become 
troublesome in connection with large capacity cars. At the 
same time the trucks will be invaluable for cars of larger ca- 
pacity should they be needed for this purpose. For the 4 by 10 
in. side sills of the Pennsylvania cars, Mr. King substituted 
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by 12 in. sills, and for the pressed steel stakes rolled steel 
lees. 

Mr. King has developed the end construction of the steel 
underframes, which is indicated in the drawings. The centre 
ills are of 15-in. channels and terminate 2 ft. beyond the 
holsters. From these points riveted extensions are provided, 
0 continue the centre sills, carry the draft gear and support 
he end sills, which are of wood. The connections to the end 
ills are made with large steel castings, giving ample bearing 
urface and including the coupler carry iron. This construction 
icilitates repairs in case of damage to the end of the sills with- 
ut taking down the entire sill. A cover plate is placed over the 
ntre sills between the bolsters, and the bolsters are of dia- 
hragm form, riveted to the center sills. The drawing gives 
‘ie sizes of the angles and thicknesses of plate used. At the 
‘mers of the car are substantial channel braces extending be- 
veen the top cover plate of the bolsters, enlarged for this pur- 
ise, and a 2-in. plate riveted across the ends of the extensions 

the centre sills. This plate is 44 ins. long. The form of the 
/pper and its construction are shown in the drawing. 
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LOCOMOTIVE TESTING PLANT AT ST. LOUIS. 


PENNSYLVANIA RAILRoAD TESTING PLANT. 

The Pennsylvania Railroad has issued Bulletin No. 3 concerning 
the tests to be made on the locomotive testing.plant at St. Louis, 
from which the following is reproduced : 


DESCRIPTION, DIMENSIONS AND PROPORTIONS. 
DRIVING WHEELS. 
1. Number of pairs 


2. Approximate diameter, inches............c.ccccccccccccccvces 
= Measured circumference, poet, Bisek Meu 3 oo. aa ceweesd seas 
5. “ “ e « © 9 i encannnesecaeneene 
6. mn " a _ © 6Qidecacesacugsaeawenee 
7. _ ss = - O. sce ccenitwhonsdeenen 
8. e Left rr re ee 
9. 7 = Diccdsctcbendseecewemer 
10. > si = 7" Pe | eer Cr 
11 . : Go acccevccakace vee 
p> 4 ms be 2 = 7 | pe We 
in Avetege “  . © + cx\: “ea day tabattn elect ae aG ae 
ENGINE TRUCK WHEELS. 
Ral. SHUM <6 4b acc Gare 0 aioe 4b Gini bal abg’s a Waid gti aealiea 
15. Diameter, inches 


16. Diameter, inches 


WHEEL BASE. 
Ld. Dele wheel: bees, fee BOOBs. acc cccsc dad wawadiadawweed uae 
te Se eer ee rere 


5S. Gee of Wieeis, tr TMCMGR. oc ook cw cccescncceccdeun bb usasaeee 
WEIGHT OF ENGINE, POUNDS. 
(With water at second gage cock and normal fire.) 
20. On truck 


22. On 
23. On 
24. On 
25. On 
26. On 
SE, TOME ag ce kcrccctscwwds eas tecuasdebeceesde seen 
SG. TORE eh QOWONR:s occ bic ccuceccdddexedaweussenets teehee 


second drivers.... 
SE GONNNI eS isc ccc vtbeseceveseeevesweeunt eaten 
WE ROO cccincsevccucceaweudsces dunaveesee ae 
rr a ee 
SURIIONI 66 Nc ese cdcceticcaeeccd ce aahedmaeulwa eens eae 


45-TON STEEL UNDERFRAME COAL CAR. 


CYLINDERS. 
29. High pressure, number 


Sk: EG RO, Oe 6. 6c ei een iw cao iie ¥eede dbs 
TE CT RE Oe eee ee 
32. Diameter, inches, high p?Pessure, right.............cccccccccece 
33. Dianseter, inches, high pressure, Iete. . oc cc cccicccctonceasorvein 
34. Diameter, inches, lOW PreseGre, TIME. oo. ccc ccceccesccensiacwean 
35. Diameter, inches, low Pressure, Ielhe cc icc cccwcceccceccscivcnees 
STROKE OF PISTON, FEET. 
SG; Tl POGUE. CRUDE. onic co cdctccusecivewebscscdcneseeeteue 
ee Pe ere ee ere ee ee pee 
SS. Ea CO, (BR hike 6.0.0 cia cekcsecrbevetdrcac cae ce 
SO: - EW OROIIG, TAR dk. 6 0 0c eve cee cde eeceuehascovdeneet o1eeee 
CLEARANCE, PER CENT. OF PISTON DISPLACEMENT, 


40. Tiley meee, SE DONE GOR. 5 «oon oe ve we Reeds betes eee 

41; Tig Bee, CIE, CPOE ONG) kobe ieee ewe swestle eee 

43. Hie pecneure, Toth, ROGR GWO.a. . 506s viene tcnkdewwawseecuee 

435. TER RSE, FOE, CHIE GR: oo 6 5 ok hi eee i deszt¥austaresne 

44. Law WHORES, TIE, DORE GG a a i5:< oda oictitcancadacwaneene ene 

45. La DENG, THE, SORE GG 65s 6 hie 60 46.60% 4a Gee 

46. Law premmure, Wi, HORE CG. occ ss cies tees cncweewoutewe nee 

47. Law pressure, lett, Cram GG Ss 6.o.6c cine bensss catictdaubacetan 
RECEIVER, CUBIC FEET. 

4S. FORMS, HE WBS. 5. occ cencvacacihss Kovcctaneatieneee 

49. Volume, left side 
STEAM PORTS, INCHES. 

(For piston valves the length equals the circumference of inside of bush- 

ing, minus the sum of the widths of bridges.) 
50. High pressure admission, right, head end, length 


51. High pressure admission, right, head end, width................ 
52. High pressure admission, right, crank end, length............... 
53. High pressure admission, right, crank end, width............... 
54. High pressure admission, left, head end, length................ ‘ 
55. High pressure admission, left, head end, width................ee- 


56. High pressure admission, left, crank end, length 
57. High pressure admission, left, crank end, width 
58. Low pressure admission, right, head end, width 
59. Low pressure admission, right, head end, width 


re 


60. Low pressure admission, right, crank end, length............... ‘ 
61. Low pressure admission, right, crank end, width................- 
62. Low pressure admission, left, head end, length................ ete 
63. Low pressure admission, left, head end, width.................26:¢ 
64. Low pressure admission, left, crank end, length....... étiaguanes 
65. Low pressure admission, left. crank end, width......... etiwsaw e 


66. High pressure exhaust, right, length...........see0. ad 
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67.-High pressure exhaust, right, width. ........cccceccccscsccveee 
68. High pressure exhaust, left, length............. cece eeeeeececes 
i en ENO RITE, DHE, WIE soo oe coc Scere icccsccvessves 
70. Low pressure exhaust, right, length.........sccccsccnvcccsedes 
71. Low’ pressure exhaust, right, width...........ccseesscccecees 
72. Low pressure exhaust, left, length..........-+..eeeseeseesecees 
73. Low pressure exhaust, left, width.........cccccccvcccscvcsvves 

PISTON RODS, DIAMETER, INCHES. 
Pe NT (PER c ccc Sem oes ene recrcerenedeveseeepeewnis 
Tie ee NI RIL 55 56 w:n 9.0 no 09.0 bd 0:0i010 00 Ge wes ose hee bOaeln sos 
76. Low pressure, right... ......ccscccvccsccscncsccsscccscsccces 
77. Low pressure, left. .......cccccsecrsccsrsccscessverscveccene ° 
TAIL RODS, DIAMETER, INCHES. 
Di ERR, DURES ook ccc cceccrcesensovecgveseessess ates 
TO: FEB PLOSRATS, OTL... ccccwccccsevscccccvcecccveseevecseseses 
BO: TiO DPOODUTS, TIGRE... <n cc ccesccccccovvcccccceesscesesesesio 
Bl. Low pressure, felt... cw ccpocccsecccccccvcccccesscccsscccsses 
VALVES. 
I, nies vise 60 ~ 0 bc ws 9.0000 4 0055 2b 0 0's 00 Op 0s 60s 6s wanes 04% 
EE er re we eee eee Pree Pee ee cee 
84. Balanced area in per cent of total... ..... cece cece ence eeenee 
85. Type of link motion.........-.cccccesccsccesrecsveceesccenes 
GREATEST VALVE TRAVEL, INCHES. 

86. High pressure, Tight..........ccescccsvcvccccccvcvecsvesess 
87. High pressure, left... . 1... ccc dersccesvccsccccccvcsevccsees 
SB. LOW POsSuTe, Fight. .... ccc cccccsccscsnccsscccvcscscvccsoces 
89. Low pressure, left.........ccccccsscevercccsceccccsmsssccres 


avpuoagngwn 
or) 


fh heh peek ek ek 


160, 
161. 


162. 
163. 
144, 
165. 
164. 
167. 


. Cylinder lagging, 
. Cylinder jacket, 


5. Number 
. Outside diameter, 
. Thickness, 
. Length between tube sheets, inches....... 2... eee eeeeeeeereene 
9. Total fire area, square feet....... cece eee ee eccerccccccces 


. Number 
eA MEINE ORDO << nos 6b 507s we Ob AW e bw dled 00'S wale Rwlele es 


. Style 
rt eR MINIS SEINE ors, as (os Sse 015 aw ie. 0-8 ld a awn 6 Wie wena laleus 
3. Total area, dead grates 
Pe ne ES RIDOIIO 6c! nino 0. 6'o. 41406 ae eleleb'S'0 a sw see we aes 


oe 


Conn 


3. High pressure cvlinder, notches forward of center 
. Low pressure cylinder, notches forWard of center 


. Heating surface (No. 158) to grate area (No. 145) 
. Fire area through tubes (No. 119) to grate area (No. 145) 
. Firebox heating surface (No. 156) to grate area (No 145) 
. Tube surface (No. 155) to firebox heating surface (No. 156) 
- Firebox volume (No. 136) to grate area (No. 145) 


OUTSIDE LAP OF VALVE, INCHES. 


. High pressure, right, head end.........-eseeeeeeee rere eeeeeee 
. High pressure, right, crank end..........-+ees eee e ere eeeeeeees 
. High pressure, left, head end.........---eeeeeereererereeeees 
. High pressure, left, crank end.......-.eeeeeee cree eee erceeees 
. Low pressure, 
5. Low pressure, right, crank end.......-- sees eeererercercerees 
. Low pressure, left, head end........- eee e reece ere re reece ccere 
. Low pressure, 


right, head end........--..ssecereeecrccvcsees 


left, crank On... .... ccc scessvcccesevessece 
INSIDE LAP OF VALVE, INCHES. 


. High pressure, right, head end.........--+eeeeererreerececees 
. High pressure, right, crank end.......----- essere ererrrecceee 
. High pressure, left, head end.........--eeeeeeeereererrcccccce 
. High pressure, left, crank end.......--+eseseeeererrecrcccccecs 
. Low pressure, right, head end.........--eeeseeeeeeererereeere 
. Low pressure, 
. Low pressure, 
5. Low pressure, left, crank end.......-----seeererrrrerercreccs 


erro rrr rer res ee ey 
EE EE ET ORT ee ee Poe 


right, 
left, 


MISCELLANEOUS. 
SS ee ta ee ee ee eee ee ee ee a 
OS Saar errr ee eee ee ee ee 


errr rt hee eee ee 
Per eeeeereeresresre eres esseseseeeeeeseeee 


TUBES. 


ey eer e eRe ERLE ee es 


Serve tubes, number of ribs........-.- cece cers reer erence eces 


. Serve tubes, square inches of inside surface in one inch of length. . 


SUPERHEATER. 


a I NIN 5 So nce i w'S.s wis 0 0' 056 010 010) 6 ow bene sce ee teen eeees 
. Outside diameter, 
. Thickness, 
. Length. of tubes, inches... 0.82... cece cccccccsccccccccccevece 


Oa or errr eer eh ke 
NN ot alae on Sisi gisus ae aa bo 6.5 0's bMS Cbs eae 


FIREBOX, INSIDE. 
RO se LE RL Oe ees ES eee eee ey eee 


BO a Se ere MES sists nies ea ate Seiler 
So ee” err eee Se ee ONS i oouins a ciibeae amale te bis ea a 
. Volume 


a er ares eek wer rae erage 


AIR INLETS. 


er OE I sane ie 6.608 600s 6's Sie ode O46 SSS Square feet 
or NN ats ds a is kis a ws 6 O81 0'6 8 wes ei S4 BO SO Square feet 
NS SA ee ee er eee ere ree es Square feet 
. Total air inlets, No. 148. No. 149 and No. 150......... Square feet 
. Ratio air inlets (No. 149) to grate area (No. 145).............. 
3. Ratio air inlets (No. 151) to grate area (No. 145)............00. 


HEATING SURFACE, SQUARE FEET. 


Se ee US 5 6.5 bo 05 oN 50d 44a V5.0 KO Did OD Sw O08 eS 


ai sa Sieg om Moths 2 ee elk abe Oo pee be Bw ele 


eo OO Eee er eee Lee Teer IT Ore ee eee 


a RO, EOD cla dn Oks 66 01s Pele 6 ei ebele #9 oes 


. Total, based on inside of firebox and inside of tubes............. 
. Total, based on inside of firebox and outside of tubes............. 


BOILER VOLUMES. 

(With water surface at level of second gage cock.) 
NE ee are eer arr ie tr eer 
ee SN IO seo eo bw icc bist ccesecdesesesce taweesiaa ae 


EXHAUST NOZZLE. 
I i cha ital okie e's, 8s wn wsk' se bia Sores Soe ORO 
Spepeeenene (Gn ame Oe BRCINOS. cick cc cc cect crew verepedscves 
en ee MIE, G ic'c o's w 5.9 0:4 00 6 6 bible 0 0. See ww 6 
ry ir eee nO. SURORRO OD IRCTNOR: Fo, so ico cb 0'sn 0 oso v's 00 0's © ole 
ee Oe ee ee ND ENOINOB, oi sb ccc cevcevecicccd buoweeeens 
Total area, left side 


REVERSE LEVER. 


RATIOS. 


CONSTANTS. 


. For dynamometer horse-power (power developed when the speed is 


one r.p.m. and the pull is one pound)....................... 


For indicated horse-power (power developed at one r.p.m. and one 
eN RMNMNED So 2 eR, 5 Ce Sa a's tts sip San 6s & olgcencltch tered 


. High pressure cylinder, right, crank end...........cccecceseeees 
- A PONTO CPLR, “ROUEN OUNNs oc ccc esc taweseeeresecces 
~ See PORNENS Gyereeer, BEG; GMMR GB. .6 ik occ eee cceccess 
» SOW DROUSUTS CHUNGET, TING, BORE COG. 2. ccc ccccccccesicsscecces 
rr re er ee 
i a UORREID COTO, HU ONO Ws 6 6056 0 0 0 0b cee a weisinnece cee 
« SH PRORRUTO GUMRGST, TH, CIANE GRE 6 cc cwccs cr ceccctesesecas 
FOR PISTON DISPLACEMENT, CUBIC FEET. 

> EMEA PEOGSUNO CHUIMGOT, THUG, MORE CMG. onic cece wee cesececesss 
. High pressure cylinder, right, crank end.......ccccccccsccccece 
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. High pressure cylinder, left, crank end...............eeeee00, 
~ EW PYOURUTO. CHIIRGSP, TIME, DOOR CNG... oc ciccccccecwicccioes. 
- Low pressure cylinder right, crank end.......ccccccccccececee 
- EMW PFOOBUTS CYUMGCE, TOT, MORE GRO. oo oc icccececccvcscecccese 
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The numbered blank spaces are provided so that information 
concerning unusual features of the locomotive under test may be 
inserted. The dimensions and constants will be given for each 
locomotive tested, the observed data and calculated results for each 
test. There will be from 14 to 20 tests on each locomotive. 

The method for obtaining the dimensions and data given is in 
most cases self-evident; but that these may be clearly understood, 
and also to show the precautions taken to insure accuracy, the fol- 


lowing are deemed sufficiently important to require special mention : 
DESCRIPTION, DIMENSIONS AND PROPORTIONS. 


Items Nos. 3 to 13. The circumference of the driving wheels will 
be measured with a flexible steel tape, divided in feet and hun- 
dredths of a foot. The circumference will be taken at the point 
where the driver would rest on the rail. The gage of track being 
4 ft. 8% ins. and the width of the rail head being 2% ins., the dis- 
tance between the circumferences to be measured is 4 ft. 1034 ins. 

Items Nos. 20 to 28. As there is no scale at St. Louis with suf- 
ficient capacity to weigh many of the locomotives which are to be 
tested, the locomotives will be weighed at the most convenient point 
by a member of the testing force, although in some cases it may be 
necessary to take the builders’ weights of the engine in working 
order. 

Items Nos. 32 to 35. The diameters of cylinders will be taken 
with an inside micrometer caliper, at the head end, crank end and 
middle of the bore of the cylinder. These three locations in the 
cylinder will be measured with the calipers in a vertical position, 
and also in a horizontal position; the diameter given being an aver- 
age of the six measurements obtained in this manner. 

Items Nos. 36 to 39. The locomotive being set on one of its dead 
centres, the distance from some convenient point on the guides or 
cylinder to some point horizontally in line on the crosshead or pis- 
ton rod will be measured. A similar measurement will then be 
taken between the same two points with the locomotive on the other 
dead centre. The difference between these two measurements in 
feet will give the stroke. 

Items Nos. 40 to 47. The volume of clearance will be obtained 
by placing the locomotive on the dead center and filling the clear- 
ance space with water from a vessel holding a known weight of 
water. The water remaining in the vessel will be weighed and the 
rate of leakage from the clearance space observed. From these data 
the volume of the clearance space can be readily calculated, and 100 


.times this volume, divided by the volume of piston displacement, 


will be the result desired. As a check, the clearances will be cal- 
culated from measured dimensions and working drawings, but pref- 
erence will be given to the results obtained by the use of water. 

With piston valve engines it will be necessary to place the valve 
so that it will block the steam port; a tell-tale hole being provided 
to allow the escape of air and to show the height of the water. By 
removing a cylinder cock, and using a hand pump, the water may 
be forced in from below, and the amount ascertained. 

Items Nos. 48 to 49. The receiver volumes will be ascertained if 
practicable in the same manner as the volume of clearances. 

Items Nos. 50 to 78. The length of the steam and exhaust ports 
given will not be the actual length, but will be such a dimension 
that, multiplied by the actual width, will give the actual area of the 
port. The measurements are given in this way to allow for the 
rounded corners usually found in cylinder ports. 

Items Nos. 74 to 81. The piston rods and tail rods will be meas- 
ured at several points by a micrometer caliper. The diameter given 
for each rod will be the average of all measurements. 

Item No. 84. The balanced area of the valve will be the product 
of the dimensions to inside edges of balance strips or rings; the 
total area that of the entire face of valve. 

Items Nos. 86 to 89. The greatest valve travel wil] be obtained 
with the reverse lever in full gear forward. by scribing the valve 
rod and measuring with a tram. 

Items Nos. 90 to 105. The outside and inside laps will be caler- 
lated from measurements of valve and valve seat taken while hot. 
and their relative positions at centre of valve travel. 

As a set of working drawings will be furnished, the chief purpose 
of these measurements will be to check the drawings. 
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Item No. 114.. The outside diameter of the first or smallest ring 
of the boiler will be calculated from the circumference as measured 
with a flexible steel tape. 

Items Nos. 116 and 117. As the thickness and outside diameter 
of tubes vary considerably after they have been in service, for nom- 
inal diameter and specified thickness will be taken. 

Item No. 118. The length of tubes, between tube sheets, will be 
obtained by measuring the length over beads of a number. of tubes 
well distributed and deducting the thickness of tube sheets and 
beads. 

Item No. 119. The total fire area of tubes will be obtained by 
multiplying the area of cross section of inside of tube by the num- 
ber of tubes. 

Item No. 121. As a factor in obtaining the surface contour of 
the Serve tubes, a strip of adhesive tape will be pressed into the 
form of the ribs of the tube or a cast of the same. The length of 
this tape in inches will equal the square inches of surface in 1 in. 
of length. 

Items Nos. 126 and 127. The dimensions of superheater tubes 
will be found in the same way as already described for boiler tubes. 

Items Nos. 132 and 13838. The length of the firebox will be meas- 
ured at the level of the bottom of fire door, and parallel to line of 
rail, the width being the horizonta] distance between side sheets at 
mid-length. 

Items Nos. 134 and 135. The depth of firebox will be the meas- 
ured distance (perpendicular to the rail) from grate surface to 
crown sheet at front and at back of firebox. 

Item No. 136. The volume of firebox will be calculated from di- 
mensions of the firebox above the surface of the grates, and checked 
from the drawings. 
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Item No. 147. The width of the air spaces in grates will be, 
with bar grates, the actual width of the openings ; with finger grates, 
the maximum opening. 

Item No. 149. The area of the air inlets through the grates will 
be calculated from drawings known to correctly show the grates. 

Item No. 150. The air inlet area through fire doors will be the 
area of dampers or holes in fire door, when dampers are open as 
far as possible. 

Item No. 154. The heating surface of the water side of the tubes 
will be obtained by multiplying the circumference of the outside of 
tube, in feet, by the length between tube sheets, in feet, and by the 
number of tubes. 

Item No. 155. The heating surface of the fire side of the tube 
is to be obtained in a similar manner to Item No. 154, except that 
the interna] diameter of the tube will be used. In the case of Serve 
tubes the length over the ribs (No. 121) divided by 12 is the cir- 
cumference in feet. 

Item No. 156. The heating surface of the firebox is the area 
calculated from measurements of the firebox sheets, above the level 
of the grates, less the total fire area of the tubes (No. 119), the 
area of fire doors (No. 142), and the area of air inlets through 
sides of firebox (No. 148). 

Item No. 157. In the heating surface of superheater will be 
included any headers, etc., which may form a part of the true super- 
heating surface. 

Items Nos. 158 and 159. The heating surface of the superheater, 
for a locomotive so equipped, is included in these items; using the 
fire sides of tubes and headers. The heating surface, based on the 
fire side, will be used in all calculations in these tests. 


(To be continued.) 











THE APPLICATION OF INDIVIDUAL MOTOR DRIVES 
TO OLD MACHINE TOOLS. 





BY R. V. WRIGHT. 


McKees Rocks SHops.—Pitrssurc & LAKE Erie RAILROAD. 
XIII. 
MISCELLANEOUS TOOLS. 
This article presents some interesting but very simple motor 
applications which were made to a large punch and shear, a 
small punch and a slab milling machine. 
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Fig. 60 shows a motor application made to an old Hilles & 
Jones No. 3 punch and shears, which will punch a 1%-in. hole 
in 1-in. plate and will shear 1-in plate. The motor is, in this case, 
supported by a simple cast-iron bracket, which was designed 
to correspond to the contour of the frame and is firmly bolted 
to the frame of the tool. The speed cone which was used with 


‘the belt drive was removed and replaced by the larger Morse 


silent-chain sprocket. The motor is a Crocker-Wheeler 10I.- 
L.S.-C.C.M., which is capable of developing 10 h.p. at 240 
volts. It is operated at a constant speed, and the tool runs 
at a rate of 25% strokes per minute. The starting box is 
located on the panel board, which is placed close to the base 
of the tool just below the motor. ; 
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FIG. 60.—APPLICATION OF MOTOR DRIVE TO HILLES & JONES PUNCH AND SHEARS. 
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Fig. 61 illustrates the application of a motor to a small 


punch made by the Excelsior Machine and Cleveland Punch - 


and Shear Company, which will punch a 13-16-in. hole in 
%4-in. plate. The motor is supported by two brackets of 
1\%-in. x 4-in. wrought-iron bar; one end of each bracket is 
fastened to the floor by %-in. lag screws, and the other end 
is bolted to the frame of the tool as shown. The belt speed 
cone was replaced by the large Morse silent-chain sprocket. 
The motor is a 5 h.p. type I.-L.S.-C.C.M. machine, which 
develops 5 h.p. at 240 volts. The tool rung at a speed of 39 
strokes per minute. The starter is on the panel board, which 
is placcd near the motor and close to the tool. 

An application of a motor to a Sellers slab miiling ma- 
chine is shown in Fig. 62. With the belt drive a cone on 
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IMPRESSIONS OF FOREIGN RAILROAD PRACTICE, 





EDITORIAL CORRESPONDENCE. 





(Continued from page 265.) 





Crank axles are very common here because the prevailing 
types of locomotives for years have employed inside connected 
cylinders. The older and smaller engines do not work their 
axles severely enough to cause any anxiety because of cracks, 
but the heavier and more recent locomotives require very 
careful watching. Crank axles run from 200,000 to 300,000 
miles without trouble, and then they are usually removed 
because of cracks which generally develop in the region of 
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FIG. 61.—MOTOR DRIVE ON SMALL PUNCH. 
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FIG. 62.—MOTOR DRIVE APPLIED TO SELLERS SLAB MILLER. 


shaft A was driven from a countershaft. Pulley C was merely 
an idler, and run loose on shaft B. The feeds were operated 
by a pulley, which was keyed to shaft B where the Morse 
silent-chaln sprocket now is, and which was driven from a 
countershaft. 

When the motor was applied the speed cone was removed 
from shaft A, and pulley C was keycd to shaft B. The pulley 
which operated the feed shaft B was replaced by the Morse 
silent-chain sprocket D and was driven from the motor by the 
Morse silent-chain as shown. The motor is a Crocker-Wheeler 
M.S.-C.M., which will develop 61% h.p. at 240 volts. It is oper- 
ated by a 40-M.F.21 controller, and the maximum speed of 
the tool is 75 revolutions per minute. The controller is 
bolted to the side of the housing on the side opposite the 
motor. 


the junction of the crank pins and webs. When the rods are 
down the cracks are easily discovered and are closely watched 
for developments. Circular cracks around the crank pins or 
the body of the axle are not allowed to grow, and the axles 
are scrapped, but the other, or corner, cracks are sometimes 
allowed to advance as far as 1% in. from the edge, providing 
the advance is not at a greater rate than about one-sixteenth 
inch per month. Twice this rate of advance is considered 
excessive and dangerous. These observations cover in a gen- 
eral way the practice of a number of roads. No one here 
seems to be in the least degree anxious about crank axles, 
but it is evident that they are most carefully inspected and 
conscientiously cared for. The older and smaller types of 
engines almost invariably have solid axles, with the cranks 
cut out of solid forged steel, but the advances in speed and 
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power have compelled the construction of built up cranks. 
The limits to the solid crank axle have been reached. In the 
recent types of fast passenger engines built up construction 
is used. The webs and crank pins are pressed on, and this 
method is not only cheaper but it does not torture the material 
as does the bending in forged cranks. It also avoids the ex- 
pensive cutting away of material of solid cranks. The built 
up axles, furthermore, provide some elasticity at the joints, 
which appears to relieve the structure from the local bending 
and tends to prevent localized flexures and consequent crack- 
ing. Some of the roads make their crank webs, pins and 
bodies of axles of different steels, having a touch of highly 
scientific metallurgy, which is guarded as a secret. There 
seems to be little in this, however. This subject is important 
to Americans just now because, whether they like them or not, 
crank axles are sure to be used in future American locomotive 
practice. It will be necessary for us to go into greater refine 
ments in design of locomotives, and no one can study the 
locomotive in England, France and Germany without seeing 
the unquestionable advantages of the application to American 
practice of the principles which accompany the latest de- 
velopments involving crank axles. We must get more power 
from the weights we use, and to do this we must inaugurate 
scientific designing. That this can not be avoided in justice 
to the locomotive, to the American traveling public and the 
owners of our railroads is one of the apparently important 
conclusions in this tour of study. This will be mentioned 
again. It is made prominent just at this point because so 
much centers in the crank axle. 

In the frame construction of English engines an important 
feature of bracing stands out prominently. The deep and 
thin plate frames, usually % or 1 in. thick, tend to cover 
up the valve motion and render the vital parts of the running 
gear inaccessible. This does not appear attractive in any way. 
With the deep plate frame, however, very great vertical 
strength is secured, and the frames as a whole are not rigid 
against side stresses. It is customary to brace these frames 
admirably, and in exactly the way in which American frames 
are weakest. At the cylinders a deep brace is secured by 
the cylinder bolts. The motion plate which crosses between 
the frames and holds up the rear ends of the guides, is gen- 
erally of cast steel, and is a girder as deep as the frames. 
\ third deep brace or cast steel diaphragm crosses the frames 
hack of the leading driving axle of a 2—6—0 engine, and under 
the front end of the firebox is another one, not quite as deep. 
These braces tie the frames together across the engine, but 
they do much more than that. Because of their depth they 
act as the diagonal braces of bridge trusses and prevent twist- 
ing of the frames. This is believed to be an important matter, 
and is just now receiving careful attention in the new freight 
engines of the Lake Shore, which have been illustrated in 
‘his journal. A rather close questioning of English officials 
did not discover any serious difficulties with frames on the 
irger types of engines which have gone into service during 
e past five or six-years. We might advantageously apply 
(his method of preventing twisting, due to heavy side stresses 

entering and leaving curves, against which our frames are 
t in the least protected. 

‘rains in England are always light, relatively, to ours. A 
ton passenger train is unknown, and a 1,000-ton freight 
\in is unheard of on most roads. In fact, but one road was 
ind having any trains of this weight. As a rule the track 
'd bridges are not sufficient for engines capable of handling 
0-ton freight trains. Freight service, therefore, except 
to speed, offers little of interest. It is not so, however, with 
senger service here, with 300 to 375 ton trains, running 
schedules of 50 miles and over per hour. These trains 

'y many passengers, and more than ours of equal weight. 

s fact is commented upon elsewhere in this review. Foreign 
«roads are not “blessed” with passenger agents and the 
Iman Company, with their influences in the direction of 
at weights of passenger equipments. Sleeping cars here 
not in extensive use, and are not required on most runs. 
se which are used are much lighter per passenger than 


ome ST] 


ae 


al 
Ti 


AMERICAN ENGINEER AND RAILROAD JOURNAL. 305 


ours. As a general statement, it is safe to say that the number 
of passengers carried by an American train of 600 tons would 
travel in an English train of about 200 tons. Of course this 
bears an important relation to the weight and capacity of 
locomotives. The delicate screw thread couplings of English 
“carriages” tell a story with respect to the locomotives, but 
these engines do wonderful work considering their weight 
and size. 

The severest service in Great Britain is the London-Scotch 
traffic on the east and west coasts. On both sides of the island 
material advances were made in the capacity of locomotives 
about eight years ago. This was immediately met by an in- 
crease in the weights of cars and trains, and a recent advance 
in the locomotive has been again accompanied by increasing 
the requirements. 

The severest service in Great Britain is on the Caledonian 
Railway. The train leaving Glasgow for Carlisle at 2 p. m. 
weighs 360 tons, back of the tender, not including passengers 
and baggage, and the corresponding train from Carlisle to 
Glasgow usually weighs 300 tons, the speeds ranging about 
56 miles per hour. With lighter trains, weighing 200 tons 
behind the tender, this road makes runs averaging 59 miles per 
hour from Sterling to Perth, 33 miles, and from Forbar to 
Perth, 32 miles. This is done by engines weighing 116,908 Ibs. 
The grades on this section are 2 miles of 59 ft. per mile; 2 
miles of 65 ft. per mile, and 6 miles of 70 ft. An example 
of good work by a light engine is a recent performance of a 
110,660-lb. engine in starting a train from Stonehaven to 
Dubton, with 614 miles of an average grade of 170, this dis- 
tance being made in 114% minutes, with a minimum speed of 
35 miles per hour, the train weighing 198 tons. This grade 
begins at the Stonehaven station. I could not secure figures 
for coal consumption for individual runs, except in terms of 
rough weights, which are not satisfactory. The firemen, how- 
ever, are not overworked, though they must use great skill 
and must co-operate very carefully with the engineers in order 
to keep up steam pressures. The reversing quadrants on these 
engines are very finely divided, and the engines are carefully 
and scientifically handled. In the United States the advent 
of a new locomotive of increased power sometimes has the 
effect of discouraging the men who still run the lighter en- 
gines, and they fail back in their efforts to make time with 
the smaller engines. It is not so in Great Britain. I never 
have seen small and light engines worked as skillfully as 
these are. The men are expected to get the utmost out of the 
small and old engines. They certainly do it. 

In England as in the United States the combination of 
technical education and practical experience is sought in pro- 
viding succession in the office of locomotive superintendents, 
and it is becoming increasingly difficult for a man to rise 
from the ranks. This appears to many people as an un- 
important matter, but it surely is important. In England 
in the early development of railroads, locomotives were al- 
ways designed and built by locomotive building concerns. 
The responsibilities of locomotive superintendents began in 
operation and repairs. Occasionally a locomotive engineer was 
promoted to have charge of shops, and afterward advanced to’ 
the head of the department. This developed a type of strong, 
practical men, now represented by a few veterans whose 
standing as railroad officials and locomotive experts is very 
high. Naturally they became educated, though they are not 
necessarily classed as engineers. Some of these men stand 
for the most progressive methods in Great Britain to-day, 
although it can not be said that they are the only progressive 
ones. 

+ About 35 years ago the roads began to build their own 
locomotives, and most of them supply their own wants to-day, 
both as to design and construction. This brought the drawing 
office into prominence, which is now a very important branch 
of the service. This change opened the way for the educated 
engineer. Occasionally one of these was appointed to take 
general charge of the department, and “practical” men were 
depended upon to look after operation. Now it is quite diffi- 
cult, if not impossible, for the practical men to rise to the 
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top, not for lack of ability, but of opportunity to show what 
they can do. Of course a single instance does not prove any- 
thing, but it is worth noting that in one case two roads were 
found running in conjunction and hauling through traffic. 
The road under the educated engineer has continued the use 
of light engines, which have been habitually double-headed, 
while the same trains were hauled over tne connecting line 
by singie engines of much greater power, which were designed 
under the direction of a “practical” man. The latter operated 
at an advantage because of the thorough understanding of the 
operating side of the department by the chief. The writer is 
confirmed in the opinion that it is very desirable to establish 
a plan of promotion with respect to the chief motive power 
officer, which will accomplish two things: First, develop the 
talent of the rank and file by opening the way for promotion 
of all alike who possess ability. Second, to establish a method 
whereby educated men will prepare for their responsibilities 
slowly and thoroughly. G. M. B. 
(To be Continued.) 





IMPROVED FIRE DOOR FLANGE, 





Very good reports are received with respect to this fire-door 
flange on locomotives on the Chicago & Northwestern Rail 
way. Door joints, with abrupt flanges, have always been 
troublesome, because the flanges are alternately heated very 
hot when the door is closed and cooled when it is open. 
Usual construction produces stiffness in the sheets and a 
rigidity around the door which causes the expansion and con- 
traction to localize and develop cracks which are difficult to 
repair. The joint illustrated has been developed and patented 
by Mr. M. O’Connor, foreman boilermaker of the Chicago & 























IMPROVED FIRE DOOR FLANGE. 


Northwestern, at Missouri Valley, Ia. He states that it is 
being applied to all locomotives requiring heavy boiler work 
at that point and that of twenty-eight locomotives fitted with 
it in the past three years, no failures have been found. This 
form of door flange provides a rounded surface of the sheets, 
and a particularly full curve of the inside sheet. This gives 
the sheet an opportunity to bend without cracking, and it 
also increases the space for water circulation around the door 
opening. This construction avoids sharp bends, prevents 
lodgment of scale and mud, and it costs no more than other 
forms of door flanging. 








Barpons & OLiver Turret LatHe—Bardons & Oliver of 
Cleveland, O., have just shipped to the Canadian Pacific Railway at 
Montreal a 5-in. turret lathe with an automatic chuck and wire 
feed, whose net weight is over 20,000 Ibs. It will turn 42 ins. in 
length and will make a 4%-in. crosshead pin from bar steel at 
the rate of 3 per hour. It is the heaviest machine of this type 
that has ever been built. 


THE OPPORTUNITY OF THE ENGINEER. 





The official estimates of the Government make the present 
population of the United States 80,000,000. Reasoning from 
the past it seems probable that twenty-five years from now our 
population will be 125,000,000. That is, by the time that the 
young engineers now starting their life work have reached a 
ripe and active middle age the population of the United States 
will be as great as the present population of the United King- 
dom, the German Empire and two-thirds of France added to- 
gether. It will be a homogeneous population, of high average 
education, and averaging higher in courage, enterprise and self- 
reliance than the people of any other great country, for rea- 
sons which we need not now go into. That population will be 
planted in a temperate climate, in a country of unequalled 
natural resources, intersected by great natural waterways, cov- 
ered with a network of railroads, and with vast coast lines on 
two great oceans. The wealth, the power, the physical and 
intellectual influence of such a nation may be guessed at; they 
cannot be measured. 

Such is the inheritance of the American youth who stands 
to-day in the gateway of life. To the young engineer all this 
has an especial meaning. Heretofore we have been relatively 
an agricultural people. Soon we shall be relatively a manu- 
facturing people. Doubtless we shall long continue to be the 
greatest food producing nation; but we shall come to be also 
the greatest manufacturing, nation. The opportunities we of- 
fered to courage and enterprise plus highly trained intelligence. 
That means that the great prizes of the next quarter of a 
century will be for the engineer. But if he will grasp them he 
must not only be an engineer; he must be a man.—H. G. Prout 
in Electric Club Journal. 








RAILROAD PROGRESS AS SHOWN BY INTERSTATE 
COMMERCE COMMISSION STATISTICS. 





The total single track railway mileage in the United States on 
miles in the year ending on that date. This increase exceeds that 
of any previous year since 1890. 

On June 30, 1903, there were in the service of the railways 43,871 
locomotives, the increase being 2,646. As classified, these locomo- 
tives were: Passenger, 10,570; freight, 25,444; switching, 7.055. 
There were also 799 not assigned to any class. 

The total number of cars of all classes was 1,753,389, this total 
having increased 113,204 during the year. The assignment of this 
rolling stock was, to the passenger service, 38,140 cars; to the 
freight service, 1,653,782 cars; the remaining 61,467 cars being 
those employed directly by the railways in their own service. Cars 
used by the railways that were owned by private companies and 
firms are not included in this statement. The average number of 
locomotives per 1,000 miles of line was 214, showing an increase of 
8. The average number of cars per 1,000 miles of line was 8,540, 
showing an increase of 345 as compared with the previous year. 
The number of passenger-miles per passenger locomotive was 1,975,- 
786, showing an increase of 70,476 miles. The number of ton-miles 
per freight locomotive was 6,807,981, showing an increase of 141,452 
miles as compared with June 30, 1902. 

Practically all locomotives and cars in passenger service had trait 
brakes, and of the 10,570 locomotives in that service, 10,110 were 
fitted with automatic couplers. Most of the freight locomotives had 
train brakes and 98 per cent. of them automatic couplers. 
1,653,782 cars in freight service on June 30, 1903, 1,352,123 ha: 
train brakes and 1,623,330 automatic couplers. 

The number of persons on the pay rolls of the railways in t! 
United States, as returned for June 30, 1908, was 1,312,537, «° 
639 per 100 miles of line. These figures, when compared with co 
responding ones for the year 1902, show an increase of 123,222 °" 
the number of employes, or 45 per 100 miles of line. The classi 
cation of employes includes, enginemen, 52,993; firemen, 56,0+ 
conductors, 39,741, and other trainmen, 104,885. There were 4: 
961 switch tenders, crossing tenders and watchmen. With rega' 
to the four general divisions of railway employment it appears tli 
general administration required the services of 45,222 employe 
maintenance of way and structures, 433,648 employes ; maintenan 
of equipment, 253,889 employes; and conducting transportatic' 
576,881 employes. 
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REGULATING AND REVERSING CONTROLLERS FOR 
MACHINE-TOOL MOTOR DRIVING. 





A new type of controller, particularly adapted for use with 
independently-driven machine tools, has recently been de- 
signed by the Westinghouse Electric & Manufacturing Com- 
pany, manufactured as types V and W, which cover a wide 
range of sizes and capacities to fulfill all the requirements of 
service. 

The type V controllers are used upon 2-wire single voltage 
circuits, eight forward speeds and four reverse speeds being 
obtained by resistance in the shunt field circuit of the motor. 
In the type W, which is designed for use in connection with 
3-wire 2-voltage circuits, the speed variations are obtained by 
means of the two voltages, as well as the shunt field-resistance, 
provision being made for 6 forward speeds on the lower and 
9 on the higher voltage, and 6 reverse speeds on the lower 
voltage. Experience has proven that this number of speed 





ss 


i 





i 





ee ee ee ee 


RE a OL EE OEE OLS EE EE Wee 
‘ : " 














TYPE V CONTROLLER. 

CONTROLLERS FOR 
ariations is the best possible for general use, and affords all 
ie differences_in speed which are required in service. 

The type V controllers are ordinarily adopted when a speed 
ariation of 2 to 1 is required, and the type W for variations 
{ to 1, although other variations may be obtained as de- 
red, each installation being separately considered and the 
introller used which is best adapted to the motor with which 
is to be used. The successive intermediate speeds are ar- 
nged in practically geometrical progression, but extra leads 
e provided by the use of which the owner may make such 
anges as he desires. 
{n general structure, these. controllers are based upon the 
st modern and improved types of controller design, insuring 
iability and long life, regardless of hard usage. The drum 
made of metal and secured to an insulated shaft. The con- 
t strips and the fingers are of hard rolled copper, and the 
zers are provided with lock nuts and adjusting screws. All 
) rts are liberally proportioned and are made easy of access. 
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The cover can easily be removed by withdrawing the pins 
which hold it in place, and access to the leads is quickly ob- 
tained by removing the strips screwed to the back of the con- 
troller. 

Another important feature which assures the adaptability 
of these controllers to various conditions is the fact that the 
handle and ratchet are so designed that they may be removed 
from the controller and placed at any point which is con- 
venient, permitting connection to the controller by means 
of bevel gears and shafting. This not only adapts the 
apparatus for distant control, but it enables the operator to 
use the same handle, ratchet and indicator dial which are fur- 
nished with the controller; this saves the expense of making 
a new handle and ratchet, as is necessary in some cases. 

The notches in the ratchet are positive, and the design is 
such that as each step is reached a key drops into a notch and 
stops the handle, holding it firmly in place until released by a 
pressure upon the thumb stop in the end of the handle. The 
operator is thus able to watch his work uninterruptedly while 
applying power or changing the speed—a fact of distinct ad- 
vantage. The handle and ratchet are simple in construction 
and each step is plainly indicated and numbered. 

In the type V controller the starting resistance is inserted 
when the first contact is made, being cut out when the handle 
is moved to the second position. In the type W a cam lifts 
from the contact the finger whose function is to cut out the 
starting resistance, and thus leaves the resistance in circuit 




















TYPE W CONTROLLER. 


MACHINE ‘TOOLS. 

when starting or when changing to a higher or a lower voltage. 
By means of a dash pot, the return of the finger is delayed for 
a predetermined interval of time, the speed of the return being 
regulated by means of a screw; the checking medium is a non- 
freezing liquid, greatly superior to air as a means of even and 
close regulation and not affected by atmospheric conditions. 
If desired, the dash pot can be removed without disturbing 
any other portions of the controller. 

Arce shields are placed between all contacts which carry the 
main current, and in addition all sizes above 10 h.p. have a 
powerful magnetic blow-out coil. 

In capacities to and including 10 h.p. the resistance, which 
is of the imbedded type, is regularly mounted directly beneath 
the controller, as shown in the accompanying illustrations. In 
larger sizes it is mounted separately. The leads are conven- 
iently located and have screw connectors. These controllers 
are designed in every particular to give superior service under 
even the least favorable conditions. 








A TEST OF A MOTOR DRIVEN PLANER. 


BY J. C. STEEN. 


Following closely after the series of articles recently pub- 
lished in these columns upon the motor driving of planers, it 
is believed that an account of an interesting test upon a motor- 
driven planer recentiy made will be appreciated. The planer 
is one built by the Pond Machine Tool Company, 66 ins. in 
width and having a platen 12 ft. long. The motor which is 
used to drive this machine is one built by the Northern Elec- 
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crease of but 55 per cent. over the power necessary at maximum 
cut, and an increase of 64 per cent. over the average amount re- 
quired during the wholecycleof movement, This maximum power 
is much less than might be expected trom a machine of this 
size, and the very favorable result shown is undoubtedly very 
largely due to the balance wheel on the motor shaft. It will 
be understood of course that a balance wheel requires some 
expenditure of power to keep it in motion, but as this is a 
relatively small amount it is more than compensated for by 
the advantages obtained by its use. Another result of the 
balance wheel action will be seen upon reference to the dia- 


tric Company, of Madison, Wis. It is a 15 h.p. compound- gram. The depth of the cut was quite uniform throughout its 
wound motor running at 
400 r.p.m. with the normal > Re 
line voltage of 220. An ex- Ss ys 
tended armature shaft car- s a ; Pes , 
ries the driving pulleys di- Scctiieni Cieee, & v4 & * oe SS 
rect, and upon the extend- 2 cuts, 5¢"x 14" feed.C.1. | Y ee oe - eo FF 
ed shaft is also carried a | | lege gt re 
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seen upon examination of 
the following diagram and 
data given. 

These data were ob- 
tained by means of a re- 
cording ammeter, the ac- 
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companying diagrams be- 
ing traced directly from 
the record strip. The use 
of this instrument enables 
a graphical showing to be 
made of the power con- 
sumed during any period 
of time, or cycle of opera- 
tions, of the machine be- 
ing tested. Its use also 
makes possible the calcula- 
tion of the actual total 
power consumed for a given 
time. 

The work done upon the 
planer during the test. re- 
quired a platen traverse of 
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about 8 ft. The two sur- 
faces cut were about 26% 
ins. long each, with a space 
between, so that the cut was not continuous. 
were used, each one carrying a cut of 
feed of \%& in. 
ness. 


Both tool heads 
54 in. in depth with a 
The material was of cast iron, of medium hard- 
While the cuts taken are not nearly up to the capacity 
of the machine, the work represents average practice fairly 
well. 

The results of the test are given as follows, the voltage being 
215 as an average throughout the test: 


Power required to drive the motor, driving shaft, the pulleys on 
the machine, and the platen in forward direction, no cut being 
a ee ene 

Power required for return of platen, including reverse 

Power required at time of heaviest cut (maximum)........... 

Power required at moment of reverse from return to cut (max.). 

Power required at moment of reverse from cut to return (max.). 

Power required as average throughout entire cycle of platen 
movement 1 

The time required for one cycle of platen movement .48 min. or 29. 0 secs. 

The time required for cutting movement of platen.. .34 min. or 20.5 secs. 

The time required for return movement of platen. . . -14min.or 8.5 secs. 


From the above it will be seen that the ratio between the 
time of reverse and cutting movement is 1 to 2.43. 

By the application of a Warner cut-meter to the moving 
platen it was found that the cutting speed was at the rate of 
25 ft. per minute, with a return speed of 75 ft. per minute, a 
ratio of 1 to 3. The difference between these two ratios may 
be taken to represent the time loss at reversals. The action of 
the motor was all that could be desired. 

It will be seen that the power required to reverse the direction 
af platen movement from cut to return was only 22.4 h.p., an in- 
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length, yet there is no sudden rise in the power line at the 
point where cut begins, the rise being gradual up to the point! 
of maximum power. This feature will be noticed at the be 
ginning point of each cut. 
From the data given above, is obtain 


certain information 


A Motor & Pulleys on Machine 
-—--—B Machine running light. No Cut, 
2 Cuts. 


C Machine 
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able which can be used under similar conditions, as, for in 
stance, taking the maximum power rate of 14.4 h.p. for cutting 
and the quantity rate of metal removed at 46.8 cu. ins. if cut- 
ting was continuous, we have as a result the following: 


Power required per cubic inch of metal removed = .......:..--. 308 h.p 
Or, amount removed per horse-power = ............-+000: 3.25 cu. ins. 


While the above item gives the rate as to capacity of motor 
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required it does not give the power cost rate. This can be ob- 
tained by taking the power consumed during the complete cycle 
of movements and the actual amount of metal removed during 
the cycle. Thus it is seen that the average power used through 
the cycle was 13.6 h.p. and the quantity of metal removed was 
8.26 cu. ins.; hence, the following: 


Amount of metal removed per horse-power expended — ..... 607 cu. ins. 
Amount of power used per cubic inch of metal removed — .....1.64 h.p. 


From the data given the total amount of power could be very 
closely arrived at by making proper observations and timing 
the various periods of running under cut, running light, ete. 

By taking the power used throughout the cycle under cut, 
and while running with no cut, the difference represents the 
actual power used in removing the metal. Referring to the 
accompanying diagram, Fig. 1 shows something over three con- 
secutive cycles, taken while machine was cutting. Fig. 2 shows 
the same length of time with machine running but no cut being 
taken. Fig. 3 shows three sections of record strip superimposed 
for purpose of ready comparison. Comparison of the figures 
and the diagram will show also that the time required per 
cycle differed somewhat between running light and running 
under cut. In other words, as the load decreased the speed of 
motor increased somewhat, and consequently the time of cycle 
was shortened. These diagrams form quite an interesting ex- 
hibit of the power variation required for planer driving. 


COMPRESSED AIR FLANGING CLAMP, 


BuFFrato, Rocuester & PitrspuRG RAILWAY. 





Machines of this description usually require holes in the 
floor to accommodate the cylinders. These are objectionable. 
The design shown here is by Mr. W. R. Maurer, of the Buf- 
falo, Rochester & Pittsburg Railway, the machine being in 
use at the Du Bois shops of that road (see AMERICAN ENGI- 
NEER, April and May, 1902}. These machines often depend 
upon screws to adjust the stroke to the work. This one 
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Epucate Your Successors.—Organization demands that we 
have somebody to succeed us, to follow us. Have you in your 
shop men working for you who are competent to take your 
place if you are called away, if you should be transferred to 
some other place? Possibly this has occurred to you; possibly 
not. I want to urge upon you very strongly the educating of 
the men under you—the men who are doing the work for you— 
the men who are making you a success. It is coming to be 
more and more recognized every day by those in charge of the 
education of children that it must begin when the child is 
young. The same thing applies to the men working in the 
shops. We must not only select those who appear to be bright 
and sharp, but we must make especial effort to increase the ef- 
ficiency of our brothers by educating them in every possible 
way. In olden times, the foreman would not give up to any- 
body what he called his trade secrets. It was a mistaken 
policy—very mistaken. The man who makes a success does it 
not by doing himself all the work, but by having those who are 
subordinates do the work for him.—S. W. Miller, before Inter- 
national Railway Master Boiler Makers. 





Porosity TEST FOR PAINTS FOR METALLIC SURFACES.—On a Slip of 
glass put a thin coating of dextrine (20 grams dextrine, 40 e. c. 
water, 30 c. c. alcohol) on a spot about 1% ins. diameter. When 
thoroughly dry paint the surface of the slip, including the spot 
of dextrine, with the paint to be tested, one or several coats, 
as may be desired, to correspond to the conditions of use. When 
the paint is dry and hard, in service condition, the slip is im- 
mersed in water. If the film is porous, water soaking through 
will dissolve the dextrine, giving it a whitish color and caus- 
ing the overlying paint to peel off—Dr. C. B. Dudley, before 
American Society for Testing Materials. 





RAILROAD MILEAGE OF THE WorLD.—According to statistics pre- 
pared by the Archiv fur Hisenbahnwesen, and translated in the 
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DETAILS OF THE COMPRESSED AIR FLANGING CLAMPS IN USE AT THE DUBOIS SHOPS.—BUFFALO, 


lepends entirely upon air. Everything about the clamp is 
ccessible and from the cross-sections of the beams it appears 
) be sufficiently stiff for satisfactory work. In other re- 
pects the engraving speaks for itself. We are indebted to Mr. 
harles E. Turner, formerly superintendent of motive power, 
1 the drawing. 





A School for Telegraphy and Stenography has been estab- 
shed by the Canadian Pacific Railway at Montreal, for the 
nefit of employees of the company. It is understood that 
romotions in the operating department will depend upon a 
iowledge of telegraphy. A tuition charge of $2 per month 
required, and this is refunded to pupils whose attendance 
the classes is 80 per cent. 
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ROCHESTER & PITTSBURG RAILWAY. 
Railroad Gazette, the railroad mileage of the world at the end 
of the year 1902 was 520,955 miles. Of this amount North 
America has 233,186, or 44.75 per cent.; North and South 
America and Australia, 53.33 per cent.; Europe has 183,997 
miles; Asia, 44,358; Africa, 14,554; North America, 233,186; 
South America, 28,822; and Australia, 16,038 miles. 





Remarkable Fuel Economy in Locomotives.—A record of 1.97 
Ibs. of coal per indicated horse-power hour in a locomotive on 
the Adriatic Railway, Italy, is given by Mr. Charles R. King in 
an interesting article in the Railway Engineer, April, 1904. This 
was done by one of the new 0—6—4 type, passenger locomo- 
tives, arranged with the cab and firebox in front. 
four-cylinder compounds. 
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EDITORIAL ANNOUNCEMENTS. 





Advertisements.—Nothing will be inserted in this journal for pay, 
EXCEPT IN THE ADVERTISING PAGES. The reading pages will contain 
only such matter as we consider of interest to our readers. 





Contributions. —Articles relating to railway rolling stock construction 
and management and kindred topics, by those who are practically 
acquainted with these subjects, are specially desired. Also early 
notices of official changes, and additions of new equipment for the road 
or the shop, by purchase or construction. 





To Subscribers.—The AMERICAN ENGINEER AND RAILROAD JOURNAL 
is mailed regularly to every subscriber each month. Any subscriber 
who fails to receive his paper ought at once to notify the postmaster 
at the office of delivery, and in case the paper is not then obtained this 
office should be notified, so that the missing paper may be supplied, 
When a subscriber changes his address he ought to notify 
this office at once, so that the paper may be sent to the proper desti- 
nation, 








THE AGE OF THE AMERICAN ENGINEER AND 
RAILROAD JOURNAL. 





A correspondent recently inquired concerning the statement 
printed on the editorial page of this journal to the effect that 
it was established in 1832, and asked whether it has been pub- 
lished continuously since that date. In answer to this the fol- 
lowing statement was transmitted, which may also interest 
other readers of this journal: 

The American Railroad Journal was first published January 
2, 1832. It was the first railroad paper published anywhere in 
the world, and -was issued weekly in New York City. The 
Mechanic’s Magazine was united with it July 1, 1838, the com- 
bined title being the American Railroad Journal and Me- 
chanic’s Magazine. In November, 1846, the office of publica- 
tion was in Philadelphia, and in January, 1849, again in New 
York. This publication was bought by Mr. M. N. Forney 
October 1, 1886, and in January, 1887, was consolidated with 
Van Nostrand’s Engineering Magazine. This latter publica- 
tion was established in 1869 by Mr. H. L. Holley. The com- 
bination title was the Railroad and Engineering Journal, and 
in January, 1893, it was changed to the AMERICAN ENGINEER 
AND RAILROAD JOURNAL. January 1, 1896, the AmrErICcAN En- 
GINEER AND RAILROAD JOURNAL was bought by Mr. R. M. Van 
Arsdale and consolidated with the National Car and. Locomo- 
tive Builder, being published with the title of the American 
Engineer, Car Builder and Railroad Journal. January 1, 1899, 
the title was shortened to the AMERICAN ENGINEER AND Raltt- 
ROAD JOURNAL, under which the publication has continued. 

This journal has been published continuously since the year 
1832, and it is the oldest railroad paper in the world. 
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THE POSSIBILITIES OF THE RAILWAY MOTIVE 
POWER OFFICER. 





The words of a retired superintendent of motive power in 
his argument for a better standing of the motive power 
department given in his article in this issue should be 
pondered by all who have to do with the management of 
railroads. This article is a statement of facts and also a 
warning which should be heeded and acted upon. No one 
who knows railroad mechanical methods at the present time 
and is in a position to compare them with the methods 
which have brought great commercial success to large in- 
dustrial enterprises, need be told the importance of the argu- 
ments of this gentleman. Transportation by railroads pre- 
sents some of the greatest problems of the time, and some 
of its most vital factors are mechanical. It is also true that 
some of the greatest possibilities in cost reducing methods 
are also mechanical. Real economies ‘in locomotive operation 
and maintenance have only begun, and the need of the best 
equipped mechanical officers was never so great as now. The 
field for railway mechanical work is not as attractive as it 
ought to be and so important a matter should receive the 
thought of owners and managements without delay. 





APPRENTICESHIP—WILL IT TAKE CARE OF ITSELF? 





This journal has been taken mildly to task for giving so 
much attention to the apprentice problem. This is done by an 
officer who is high in the councils of a large railroad system 
and who believes that “the apprentice problem is settling itself. 
very nicely.” With this view all who have studied apprentice- 
ship and present methods of recruiting railroad service must 
positively take issue. Apprenticeship is certainly not taking 
care of itself, and the neglect of it by the railroads is a very 
serious matter. Pension plans, improved methods of manage- 
ment, and the most correct dealing with employees can never 
permanently improve the labor conditions in railroad shops 
unless the method whereby youths enter the shops and learn 
the work are put right. Of all present-day problems there is 
none more vital or important in possibilities for influencing 
the future than that of recruiting the ranks of the workmen, 
whether in the shops, on locomotives, on trains, and at the 
telegraph key. The railroad officer who establishes a proper 
apprentice system and follows it up with its logical accom- 
paniments will go down into history as a great man as well as 
a public benefactor. It can and must be done. Who will do it? 





THE LOCOMOTIVE HAS GROWN IN 37 YEARS -HAVE 
OPERATION AND MAINTENANCE KEPT PACE? 





Nothing could be done at this time to better point out the 
way to improve American railroad operation than to direct 
attention to progress in size and capacity of locomotives, as 
was-done by Mr. W. H. Lewis in his presidential address be- 
fore the Master Mechanics’ Association. 

Everyone who reads this comparison, thoughtfully, must 
necessarily be led to think of the progress in the work done 
by the locomotives and in methods of operation and mainten 
ance. This suggests several questions which the president! 
and general manager should answer: 1. Is the locomotive 
department as a whole advancing in scope and authority to 
correspond with the increased responsibilities: of running an¢ 
maintaining and loading big locomotives? 2. Is the round- 
house and locomotive terminal, except in a few isolated cases, 
properly equipped to meet the needs of big locomotives, worked 
as they are to-day? 3. Has the locomotive repair shop, con- 
sidered generally, advanced to a degree adequate for best com- 
mercial results with these big engines? 4. Is any railroad 
taking proper precautions to prepare enginemen for their im- 
portant work in running and firing the big locomotive of to- 
day? 5. Is any railroad following up its use of fuel as care 
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fully as the stupendous proportions of the fuel bills renders 
absolutely necessary to the owners of the properties? 6. What 
better way is there to put these things right than to put the 
motive power department on a rational basis; giving necessary 
encouragement, authority, scope and responsibility; putting 
the control in the hands of those who best understand the re- 
quirements? 

It is desirable that the owners of the properties should rea- 
lize that their interests depend upon the answers which their 
managements can give to the question: ‘What are your loco- 
motives doing?” One of the greatest, and perhaps the great- 
est, of the problems before railroads to-day, and the one with 
the greatest possibilities for improvement, is the locomotive 
problem. 

Because of their significance and because of the other com- 
parisons which they suggest, the remarks of Mr. Lewis in re- 
gard to progress in size and in performance are reproduced as 
follows: 


In 1868 we had locomotives with cylinders 16x24, with 60-in. 
driving wheels, with tractive power of 8,000 Ibs.; boilers 46 
ins. in diameter, with 15 sq. ft. of grate area and 900 sq. ft. of 
heating surface, and weighing approximately 60,000 Ibs., with 
38,000 Ibs. on the drivers. Engines of these dimensions were 
considered large. In comparison with this take our passenger loco- 
motives, with cylinders 22x28 ins., 80-in. driving wheels, de- 
veloping tractive power of 382,000 Ibs., with boilers 70 ins. in 
diameter, carrying 220 lbs. of steam, with 54 sq. ft. of grate area 
and 4,000 sq. ft. of heating surface, weighing 219,000 lbs. with 
141,000 Ibs. on the driving wheels; or the latest freight locomotive 
of the Mallett articulated tyne, with cylinders 20 ins. and 32 ins. 
diameter by 32-in. stroke, with 12 driving wheels 56 ins. in diam- 
eter, boiler 84 ins., carrying 235 lbs. of steam, with 72.2 sq. ft. 
of grate surface and 5,585.7 sq. ft. heating surface, developing a 
tractive power of 70,000 lbs. when working compound, or 80,000 
lbs. while working simple; the weight of such an engine in working 
order being 334,500 Ibs. 

Comparing the engines of 1868 with standard modern freight en- 
gines, we find that the boiler pressure has increased 120 per cent., 
tractive power has increased 296 per cent., boiler diameter 52 per 
cent., grate area 260 per cent., weight on drivers 272 per cent., 
total weight 259 per cent. As an example of the increase during 
the past seven years I take the liberty of quoting the increase of the 
engines on the Norfolk & Western Railway Company, which, I be- 
lieve, will serve to indicate the general increase on most of the 
roads of this country. The increase in the number of locomotives 
during the past seven years has been 37 per cent., total increase in 
tractive power 79 per cent. Increase in tractive power per engine, 
30.7 per cent. During this time freight ton mileage has increased 
86.7 per cent. and freight ton. miles per engine has increased 35.2 
per cent. The freight ton miles per pound of tractive force has 
increased 4.23 per cent., and freight engine mileage has increased 
55 per cent., the increase in average miles per engine being 13.18 
per cent. The total tons of coal per 1,000 ton miles, 4.09 per cent. 
The average cost of repairs, expressed in terms of “freight engine 
niles,” has increased but 2.08 per cent. and repairs, in terms of 
“tons one mile of freight,” has decreased 14.96 per cent. Freight 
train mileage has increased 23.6 per cent., the average weight per 
train has increased 50.9 per cent., and average number of tons 
hauled per engine has increased 21 per cent. From these figures 
you will see that while the average tons per train has increased 50.9 
per cent., the cost of repairs to locomotives, expressed in terms of 
“ton mile of freight hauled,” has decreased 14.96 per cent. The 
great significance of these comparisons justifies the presentation of 
these statistics, which will not be easily comprehended unless one 
has an opportunity to analyze them at his leisure. These figures will 
be found in detail in the committee’s report on coal consumption in 
locomotives, a duplicate of which appears in the June issue of the 
AMERICAN ENGINEER AND RAILROAD JOURNAL, in comparison with 
some data other than that of our own. 








The Grafstrom Memorial.—Friends of the late Edward Graf- 
strom, who lost his life in saving the lives of others in the 
Kansas floods last year, will be glad: to know that the memorial 
fund has reached the amount of $5,500. Messrs. S. P. Bush, W. 
H, Miner and B. C. Sammons, trustees of the fund, will pur- 
chase an annuity for Mrs. Grafstrom. They have also engaged 
Mr. Lorado Taft, tne sculptor, to prepare a bronze tablet, to be 
set up at Topeka. 
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LONG STAYBOLTS, LEAKY FLUES AND WIDE FIRE- 
BOXES. 





The following supplements the report of the discussions be- 
fore the Master Mechanics’ Association, printed last month on 
page 273: 

Advisability of Reducing the Diameter of Staybolts and Re- 
ducing the Distance Between Them.—Mr. G. R. Henderson pre- 
sented a table showing the pitch necessary in using bolts of 
from 1 in. down to % in. in diameter. Increasing the width 
of water spaces would help the staybolts. Few bolts broke 
within 2 ft. of the mud ring. Taking everything into con- 
sideration, increase of length was believed to be preferable to 
a reduction in diameter of bolts. Prof. Hibbard had found that 
reducing the diameter of staybolts between the sheets did not 
increase the life of staybolts. Mr. Mord Roberts gave testi- 
mony from experience which was very favorable to “flexible” 
Staybolts. Mr. McIntosh also had had excellent results with 
such staybolts, which had practically eliminated breakage, not 
one of these bolts. having been found broken in two years of 
service. 

Leaky Fiues in Wide Firebox Locomotives.—Mr. M. K. Bar- 
num believed the trouble to be due to faulty firing, bad water 
and short distances between the grates and the bottom flues. 
Brick arches would probably help the flues. With good water, 
good firing and tubes of the same length there should be no 
more trouble with wide than with narrow fireboxes. Mr. 
Vaughan thought flue difficulties to be due to two causes, the 
first being overheating of the flue ends. Wide firebox engines 
were doing more work than narrow ones, which led to over- 
heating. The other cause was sudden contraction from cold 
air passing suddenly through a portion of the flues. When 
newly fixed the tubes were strongly secured in the sheets, but 
after a while they became loose and the change of length 
caused leaks. Wide grates were difficult to keep covered, and 
holes for cold air were much more likely to occur in the fire 
and cause sudden contraction of the flues. Mr. Bentley (Chi- 
cago & North Western) had practically overcome flue failures 
by the use of water-treating plants. Relay engines, engine 
failures and delays in turning engines had become practically 
things of the past with him. With bad water nothing would 
improve the situation, but with good water very little care was 
required. He gave strong testimony in favor of water purifi- 
cation. In fact, all of the speakers emphasized the importance 
of good water. 

Limit of Width of Soft Coal Burning Fireboxes.—Mr. Law- 
ford H. Fry opened this discussion in place of Mr. Vauclain. 
Excess air through large grates and excessive high rates of 
combustion were both to be avoided. Mr. Fry quoted experi- 
ments illustrating the losses due to excessive air admission, 
which carried off a great deal of heat and reduced the tempera- 
ture of the firebox. The limiting width of grates depended 
upon the quality of coal. It was desirable to use vertical in- 
side sheets of fireboxes in order to facilitate circulation. Dr. 
Goss gave a word of caution against loss of efficiency due to 
excess air. With wide fireboxes we were bound to be concerned 
with this question. 


THE HEATING SuRFACE OF SERVE Tuses.—The usual rule 
for measuring the heating surface of Serve tubes, which are 
now commonly used in foreign locomotive practice, is to take 
the whole internal surface which is in contact with the hot 
gases and reckon this as the heating surface. This was brought 
out in a recent discussion before the Institution of Mechanical 
Engineers, England. 





A Goop Report or Piston VAtves.—‘On the Eastern Railway 
of France piston valves have been used with great advantage; 
they have larger ports and experience shows that an economy 
of nearly 10 per cent. was secured by piston valves as against 
flat valves.”—Engineering. 















“MOOLSGVHH GAHAOUdNI HLIM GAHLVI HONI 0¢ AWIdIHS F HOCO'T 
‘GHAONAY AIGNIdS HLIM MOOLSCVAH—¢g ‘DIA 





*“MOOLSGVAH JO STIVLAd—'F ‘91d 














‘daAOWGA SdVO ONIHVAd HLIIM MOOLSGVAH—'Z “SIA 











‘ALATA HOO AHLVI—'T “Ol 





at 
< 
va 
a= 
= 
© 
e 
ae 
=< 
Oo 
fe 
- 
— 
< 
fat 
am 
Zz, 
=< 
[ont 
iI 
& 
Z, 
— 
fa) 
Zi 
oI 
Z 
=< 
OC 
— 
jem 
2) 
= 
< 





























AUGUST, 1904. 


A NEW DESIGN OF ENGINE LATHE HEADSTOCK, 





A new and very interesting design of engine lathe headstock, 
which is radically different from that ordinarily used on belt- 
driven lathes, has recently been put on the market by the 
Lodge & Shipley Machine Tool Company, of Cincinnati, O. This 
headstock was designed especially to stand the severe ser- 
vice caused by the use of high speed tool steels and maintain 
its life and durability. To accomplish this arrangements were 
made to use a much wider driving belt than usual, and also to 

‘relieve the main spindle and its bearings of all the strain due 
tothe pull on the belt, and to provide an improved device for 
oiling the bearings. 

A 20-in. lathe, which is exactly the same as the standard 
Lodge & Shipley quick change gear lathe, except for the im- 
proved headstock, is shown in Fig. 1. Attention is at once 
attracted to the fact that the familiar cone pulley is missing 
and in its place is a single pulley with a very wide face and 
large diameter, and also that the main spindle is apparently 
supported by four bearings in place of two, as ordinarily used. 
Fig. 2 shows the headstock with the bearing caps removed. AS 
a matter of fact, the two inner bearings are for the sleeve 
which carries the belt pulley, and the two outer ones for the 
main spindle, which passes through the pulley sleeve but does 
not touch it, as the sleeve is bored out to a -in. larger di- 
ameter than the diameter of the spindle. The belt pull, there- 
fore, all comes on the pulley sleeve and its bearings, and the 
main spindle will preserve its alignment much longer and the 
life of its bearings will be much greater than with the old con- 
struction. 

Fig. 3 shows the headstock with the main spindle removed. 
The pulley sleeve has a substantial jaw clutch on one end, as 
is clearly shown, and this engages with one which slides on 
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the inside hub of the face of the larger gear. When the clutch 
is engaged, the main spindle of course revolves at the same 
speed as the belt pulley. At the other end of the pulley sleeve 
are keyed two gears of different sizes, one on each side of the 
bearing. On the back shaft are two sliding gears, either one 
of which can be thrown into mesh with the corresponding gear 
on the pulley sleeve, depending on the speed required. When 
not in use these sliding gears on the back shaft are located 
between the gears on the pulley sleeve. The ratios of the back 
gears are 3 to 1 and 9 to1. The lathe with the direct run and 
the two runs of gearing has three speeds, and these, in con- 
nection with a countershaft with three speeds, give a total of 
nine spindle speeds. If the backing belt is not required on the 
countershaft it can be arranged to give six forward speeds 
which, in connection with the three speeds in the lathe, will 
make a total of 18 forward speeds. 

The details of the headstock are shown in Fig. 4. The back 
shaft runs in self-oiling bearings, which are eccentric, and 
which are connected by a rod, as shown. The back shaft is 
hollowed out to take this rod. 

Deep oil wells, which hold at least a pint of oil, are cast into 
the main spindle and pulley sleeve bearings. Brass rings, 
which have outside projections, are mounted on the spindles 
and arranged to turn with them. Holes are drilled into the 
projections on the rings; and these dip up the oil from . 
the wells and, as they pass over the centre, drop it on the 
spindles. The construction of the bearings is such that the 
oil cannot get out of tnem, and the oiling device will run at 
least three months at one oiling. On the front of each of the 
bearings will be noticed a lug. These lugs are bored out and 
connected to the oil wells. The front part of each lug is then 
partially cut away, so that when a glass tube is inserted in the 
lug the level of the oil in the well can be seen. 








POOLING OF LOCOMOTIVES—DISADVANTAGES. 





In a report on the subject of coal consumption of locomotives 
a committee of the Master Mechanics’ Association made the 
following observations with respect to pooling: 

Theoretically, the pooling of locomotives is advantageous, 
but there are many conditions which detract from the theoreti- 
cal benefit of such method of handling when applied in prac- 
tice. It may happen that engines pooled at different terminals 
will run over not only one division but a number of divisions 
and come in contact with various conditions affecting their 
economical operation, and the interest manifested by the men 
who operate the engines and those who care for them at ter- 
minals is diminished, resulting in a decreased efficiency in 
their performance. The pooling system has a demoralizing 
effect on the interest which is taken in the maintenance of the 
engines and their operation by the enginemen and firemen, 
resulting ultimately in less loyalty to the company which they 
serve. However, in numerous instances pooling is necessary, 
and where such is the case it cannot reasonably be expected 
that motive power can be maintained with as little expense as 
can be done with regularly assigned engines. The attention to 
detail of maintenance in keeping the motive power in service- 
able condition without continual shop repairs is the keynote 
to good operation and economy, and is more likely to be ob- 
tained under a regular assignment where each man runs one 
particular engine than where one man runs forty engines. 
With a regular assignment each engineman becomes not only 
an inspector but an educator for the particular fireman who 
may be assigned to him, and a certain pride attaches to both 
men to maintain and have maintained that part of the property 
of the company which is entrusted to their care. 

The result of pooling engines is further shown by the in- 
ability of firemen to cope with the differences in designs of 
engines as well as can be done when they are regularly as- 
signed to one engine, especially where conditions warrant the 
use of both wide and narrow firebox engines. The care with 
which wide firebox engines should be fired is not generally 


appreciated by the men. This is perhaps largely the cause of 
the numerous troubles due to leaking which are experienced 
with this type of engine. It is much easier to maintain an 
even fire on a small grate than a large one, and the tendency 
with the large grate to allow different temperatures at different 
parts of the fire is considerably more than obtains with the 
small grate, hence the necessity of additional care on the part 
of the men operating an engine with a wide firebox and rela- 
tively large grate area. 


ROLLER BEARINGS FOR LINE SHAFTS. 


In the course of a paper on “Electric Power in Workshops,” 
by Mr. J. T. Irwin, before the Rugby Engineering Society, the 
author gives the following results of a test regarding the rela- 
tive powers absorbed by the friction of journal and roller bear- 
ings. The figures given show the power taken on a line of 
shaftings, first, when fitted with cast-iron swiveling bearings 
14% ins. long; and, secondly, when fitted with patent roller 
bearings 16% ins. long, so constructed as to allow of a certain 
amount of elasticity. The shafting was 124 ft. long by 3% ins. 
diameter, and was supported by 13 bearings in each case. The 
shafting drove 26 machines, 6 lathes and boring mill gearing: 


Plain Bearing. Roller Bearing. 


Starting. Running. Starting. Running. Remarks. 
h.p. b. h. p. b. h. p. b.h.p. 
14 1.9 10 1.2 Running shafting 
20 6.8 15 5.5 alone. Shafting and 
countershafts. 


\ 
From the above it will be seen that when using roller bear- 
ings the starting current required was much less, and also the 
friction load, which is more important, the advantage in favor 
of the roller bearings being about 37 per cent. with the shaft 
running light, and about 20 per cent. when loaded.—The Me- 
chanical Engineer, 
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CHUCKS FOR TURNING AND BORING METALLIC 


, ROD PACKING. 


A correspondent asks us to illustrate the chucks used by 
the United States Metallic Packing Company for turning and 
boring the packing manufactured by them. This company 
has courteously responded to a request for information with 
the accompanying drawings. Because of the great impor- 
tance of proper fitting of rod packing, special attention should 
be given to these chucks. 

One of the chucks is used to turn up the outside of the rings. 
It is made to fit the spindle of the lathe and is adapted to 
rapid work. The proper way for railroads to manufacture their 
own packing rings is to cast the rings separately and on a 
cone the size of the turning chucks. After facing the rings gif 
separately, all three of them should be placed on this ex- 
panding chuck and the outside turned to conform to the in- 
terior of the vibrating cup. After this is done the rings should 
be put into the boring chuck and bored to the desired size. 
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LOCOMOTIVE TERMINALS. 


In a paper read before the Master Mechanics’ Association Mr. 
Robert Quayle outlined the elements of a successful and adequate 
round house establishment, and among other things enumerated 
week spots usually found, as follows: 

“Insufficient tracks for storing engines; poor coaling facilities 
or coalhouse too far from roundhouse; sandhouse badly located or 
inefficient ; water supply improperly located or inadequate; cinder 
pits not long enough or so located that engines have to run a long 
distance after fire is dumped; cinder car track not depressed enough, 
‘ausing unnecessary shoveling; lack of a wideawake man outside, 
who should, while working as a hostler or in some other capacity, 
have supervision over clinker pit, sandhouse, coal shed and other 
men working in the vicinity; turntable too small or weak and not 
power driven, causing more time to be spent spotting engines and 
turning them than is absolutely necessary; a roundhouse too small 
to get engines inside and close the doors, or one that is improperly 
lighted and ventilated; a poor roundhouse foreman; a poor en- 
gine inspector; washout facilities not arranged to wash out with 
hot water, or to have at least a pressure of 100 Ibs. per sq. in.; 
drop jacks that won’t drop; cinder floors; poor method of giving 
out work and checking it up; poor discipline among shopmen; a 
machine shop stocked with obsolete tools, or so located that men 
waste time running back and forth; a storehouse minus necessary 
material; a heating system that won’t heat properly.” 

Under the head of roundhouse organization Mr. Quayle said: 

“There should be a good, live foreman in charge, who is respon- 
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EXPANDING CHUCK FOR TURNING OUTSIDE OF PACKING. 
SIZES OF CHUCKS (INCHES) FOR BORING MULTIANGULAR PACKING-RINGS. 
Diameter of Rod. A, B. Cc. D E. Diameter of Rod. A, B C D Dy 

Rr sha ick Gioia % 6 ok 1% 6 1, 1%, 5% Rou ciwsee wees 2% 3% 1 3-16 2% 3% 
ME witethatwkeseas 4%, 5% 13-16 -4\% 5, ME Sr toctata s pale eseanrete 2% 3% 1 3-16 2% 3% 
a See 1% 5%, 1 3-16 4y, 5Y, eee rere 2% 3 7-16 1 3-16 2% 3 3-16 
RMN Siok lano ts 3 & ker 5 3-16 1 3-16 4 4 15-16 | ee 2 By 1 2% 3 
Saar rrr: 5 1 3-16 3% 4 25-32 i are ren warae et 24% 3% 13-16 25-16 2% 
DO ee ccs etc ae 418-16. 13-16 3% 49-16 D cirn vibe ntbeeeuned 2% 215-16: 13-16 2 3-16 211-16 
eae | 4 411-16 13-16 356 4 15-32 DR eat acca eee 2 213-16 % 21-16 2% 
| SSR eee eee el, 3 3, 47-16 1 3-16 3% 4 3-16 RO cu ie Wh pil acale Water 1% 2% 23-32 115-16 2% 
| SAGAR err ee. 3, 4y 1 3-16 3% 4 i Re pn ae 1% 2% 11-16 113-16 2 5-16 
lB Ae eee 4% 1 3-16 3% 3% LT eer er 15% 2% 11-16 111-16 2% 
| Seer 3 41-32 1 3-16 3% 2 13-16 a, een ne 1% 2% % 1 9-16 1 15-16 
| WrerToeeererr 2002%& 315-16 1 3-16 3 311-16 i” rer re ree 1% 115-16 5G 17-16 111-16 














The interior of the boring chuck is bored to correspond ex- 
actly with the inside of the vibrating cup, so that when the 
metal rings are in position to be bored they are in the same 
position with reference to the cup as they occupy on the en- 
gine. This insures accuracy and the rings must necessarily be 
bored concentric with their exterior surfaces. ‘ 

There has been a tendency among railroad men toward the 
belief that metallic packing need not be fitted at all carefully 
and that it will take care of itself when put into service. Every- 
thing is satisfactory if piston rods are always smooth and 
crossheads travel in line, provided the packing is properly 
fitted when applied. It is necessary to follow systematic 
methods with respect to packing and it is hoped that the de- 
scription of these chucks will contribute toward an improve- 
ment. The accompanying table gives the various dimensions 
of the boring chuck for different diameter of rods. 


sible to the master mechanic. All of the men working inside and 
out should be amenable to his orders; such a man, if a firm dis- 
ciplinarian, and one who has the good will of the men and is quick 
to think and act, is invaluable. Under him should be an assistant 
who is familiar with ‘the engines, enginemen and workmen; it 
should be his duty to give out the work and see that it is properly 
done, keeping check of the men who have done the work, so that in 
case it becomes necessary at some future time to locate them there 
would be no difficulty in doing so. A good staff of machinists, 
boilermakers, truckmen, helpers, boiler washers, wipers, engine in- 
spectors, etc., is indispensable, all having their duties outlined so 
that there will be no friction in promptly doing the work. Fail 
and straightforward treatment of the men will in return get, in 
most cases, cheerful service. Proper records must be kept of the 
numerous periodical inspections that are called for. The engine- 
house in and out register should be entered up daily, and a check 
of engineers and firemen who are laying off or sick is useful to 
locate and round up men in case of a shortage.” 
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THE STURTEVANT ECONOMIZER. 


315 


deterioration by rust. Instead of pipe manifold headers, cast- 
iron wall boxes are used, which avoid many troublesome pipe 
joints and provide structural strength to the economizer for 
the proper support of its weight, distributing it uniformly 
along the foundations. Scrapers for cleaning the smoke sur- 
faces of the pipes, safety relief valves to guard against exces- 
sive pressure, sediment blow-off valves and cast-iron soot-pit 
doors are provided. 

These economizers are used with and without mechanical 
draft, which does what an ordinary chimney is incapable of 
doing. Its cost is from 20 to 40 per cent. of that of a chimney; 
its intensity permits of using finely divided or law grade fuel; 
it makes possible the utilization of flue gases which.a chimney 





The economizer developed and installed in a number of suc- 
cessful power plants by the B. F. Sturtevant Company will 
interest the readers of this journal in connection with the im- 
portant question of power plant economy. This economizer is 
; a logical adjunct to the well known mechanical draft apparatus 
of this company, and is simple, strong and accessible. Its 
object is to utilize nearly alk of the heat of the waste gases, 
which is accomplished by means of staggered pipes. This 
feature, by the way, constitutes a strong point of this econo- 
mizer. 


This is not an experimental construction. It is a development 








which has an established place through a number of commercial 
applications. It is adapted to new installations and also to 
application to old power plants, and by the use of two groups 
of sizes, the “Standard” and the “Pony,” it covers all ranges 
of capacity down to about 50 h.p. The former size is generally 
used for boiler capacities of 350 h.p. and over, while the latter 
ranges from 50 to 500 h.p.- It has been generally believed that 
only large plants offer suitable opportunities for the applica- 
tion of economizers, but this system provides equally con- 
venient apparatus for relatively small plants, the savirg being 
in the same proportion in small as in large plants. 


wastes in producing draft; it is independent of the weather; 
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THE STURTEVANT PONY ECONOMIZER, SHOWING FAN. 


The effectiveness of economizers is usually measured from 
the increased temperature of the teed water, whereas it should 
be measured by the saving in fuel and also in boiler repairs. 
An economizer renders a large quantity of very hot water 
always available, and this insures hot feed water at a nearly 
uniform temperature, which greatly prolongs the life of boil- 
ers. Much of the scale-forming impurities of the feed water 
are deposited in the tubes of the economizer instead of in the 
boiler. These tubes are straight, and easily cleaned. 

By a careful design the Sturtevant construction is such as 
to appeal to the engineer, who always has in mind the im- 
portant question of maintenance. The tubes are of cast-iron, 
fitted into the headers with tapered iron to iron joints, made 
perfectly tight by hydraulic pressure. These tubes may be 
easily removed and replaced for repairs, and every tube is 
accessible for interior cleaning. The staggeréd arrangement 
of tubes is urged as a strong point of this economizer, as it 
breaks up the streams of gases and forces them into contact 
with the tubes. The bolts which hold the outside caps in place 
are not in the water in the tubes, and are not subject to 


THE STURTEVANT STANDARD ECONOMIZER. 


is automatically regulated to maintain constant steam pres- 
sure; decreases smoke; increases the capacity of an existing 
plant; serves as an auxiliary to a chimney already over- 
buraened, and saves space. In conjunction with mechanical 
draft an economizer provides an ideal arrangement. Further 
information concerning this economizer may be obtained from 
The B. F. Sturtevant Company, Hyde Park, Mass. 





OVERLOADED FREIGHT CARS.—In a paper before the St. Louis 
Railway Club, Mr. Waughop cites cases of cars with a marked 
capacity of 80,000 lbs. which are regularly overloaded with 
122,000 lbs. of coal. These cars were billed at their marked 
capacity, therefore the road received nothing for hauling the 
excess. The author of the paper said: “Railway companies 
should, in my opinion, mark all cars with but one capacity 
stencil, and that should be the limit capacity. When a ship- 
per goes beyond that marked limit, all excess should be con- 


fiscated by the railways and sold for the benefit of the car de- 
partment.” 
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~] SOME NEW DESIGNS OF 
MACHINE TOOLS FOR 
RAILROAD SHOPS. 


These tools, which are manu- 
factured by Baker Bros., of To- 
ledo, O., were designed especially 
for use in locomotive, railroad 
and engine works, and were 
made unusually heavy, substan- 
tial and complete in order to 
successfully meet the severe de- 
mands caused by the use of the 
most modern methods in ma- 
chine shop practice. 

The heavy double spindle bor- 
ing mill, shown in Fig. 1, was 
designed for such work as boring 
out connecting rods and for 
heavy facing and counter-boring 
operations. The two _ spindles 
with their frames and driving 
mechanism are entirely inde- 
pendent, but are mounted on the 
Same base. The frames are ad- 
justable along this base so that 
the distance between their cen- 
tres can be regulated to suit con- 
ditions. The left hand frame 
can be adjusted by power. The 
maximum distance, centre to 
centre of spindles, is 9 ft. 6 ins., 
and the minimum is 3 ft. 4 ins. 
The distance from the centre of 
the spindles to the frame is 20 








FIG, 1.—DOUBLE SPINDLE BORING MACILINE.—BAKER BROS. 

















FIG, 2.—30-INCH DRAW-STROKE SLOTTER.—BAKER BROS. 


A well designed -gas producer and gas engine should develop 
an indicated horse-power per hour for a carbon consumption of 
0.75 lb—B. H. Thwaite. 


ins., and each spindle hag 24 ins. 
travel. 

The bed plate, which is very 
massive, has a working table 
11 ft. 2 ins. long and 24 ins. wide between the oil grooves, and 
the interior of this table forms an oil tank. Each spindle is 
provided with an oil pump for forcing the oil from this tank 
to the cutting tool. The spindles are triple back geared, and 
are each driven by a 220-v., 13-h.p., Westinghouse type S 
motor, which has a speed variation of 4 to 1. The motors are 
connected to the driving mechanism by belts and are supported 
by special brackets, which are cast on the frames. The motor 
controllers provide 15 forward and 6 reverse speeds. These, 
in connection with the triple back gears, give a total of 45 for- 
ward and 18 reverse speeds. The tota! range of spindle speed 
is from 3 to 90 r.p.m. Each spindle is provided with 20 rates 
of feed, varying from 0.005 to .125 in., and these feeds are 
all geared, and change from one to another can quickly be made 
by means of the change gear box on the side of the frame. The 
tool weighs 32,000 Ibs. 7 

Fig. 2 illustrates a very heavy design of 30-in. draw-stroke 
slotter, which was primarily designed for machining cast-steel 
locomotive driving boxes, but which is of course suitable for 
a great variety of other work, and will be found especially use- 
ful in machining long deep holes which the ordinary slotter 
cannot reach, and for key seating. Full automatic feeds are 
provided in all directions, and these and the hand: feeds can 
readily be engaged by the operator standing in front of the 
machine. The length of feed is adjusted at the right side of 
the machine. The working table is 38% ins. in diameter, with 
a 20-in. hole, and is only 32 ins. above the floor level, so that 
it is very convenient for the operator. 

The ram is rack and pinion driven through a heavy train of 
gearing, and is counterbalanced. The reverse igs accomplished 
by means of wide, shifting belts, which shift freely, and which 
have been found very satisfactory under heavy duty. The bar 
which carries the cutting tool can be made any shape or size 
up to and including 4% ins. in diameter, and its size or shape 
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can readily be changed by changing the bearings. The boring 
bar is so supported that it is very rigid. The lower end is 
clamped into a long bearing in thé ram and the bar is securely 
supported by a bearing in the table just under the work and 
also by a bearing in the upper arm. The maehine has a wide 
range of feeds, and weighs about 16,000 lbs. 

The following tests, which were made on one of these slot- 
ters, will give some idea of its strength and capacity: A steel 
driving box was slotted out in a circle 11% ins. in diameter 
and with a cut 11% ins. long. A roughing and a finishing cut 
were taken off all surfaces, including the corners, in 28 min- 
utes. The roughing cut was *-in. deep with a 14-in. feed, and 
the machine made 15 cutting strokes per minute. After the 
test 15 chips were picked up at random and were found to 
weigh 4 lbs. Another cut %-in. deep with %-in. feed was taken 
on the same box. The cut was 11% ins. long, and in 15 minutes 
the metal was removed for 22 ins. around the circle. 

















FIG. 3—CAR WHEEL BORER.—BAKER BROS. 


The car wheel boring machine, which is illustrated in Fig. 
is fitted with a facing attachment that is of a rather novel 
nd interesting design and is very rigid. The outer end 
fitted with a bushing which guides the boring bar. The 
‘oss feed is geared and the vertical feed is operated by hand. 
he boring bar is 4% ins. in diameter, is fitted with a Morse 
iper socket, and is provided with long bearings, which are 
\justabie for wear. 
The spindle is 4% ins. in diameter and has a 2%-in. hole 
nning its full length for chips or for the boring bar. It.is 
vided with a larger roller thrust bearing, and is fitted with 
per adjustable bearings for taking up the wear. The fric- 
nal resistance is therefore small and the spindle is entirely 
e from vibration. The back gears can be thrown: in by the 
er, wnich is shown on the right hand side to the rear. The 
Luck is seeured directly to the large driving gear. This ma- 


ine is made in two sizes, 28-in. and 30-in., and weighs about 
00 Ibs, 
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INDEPENDENT MULTIPLE DRILL. 


This drill, shown in the half-tone, is manufactured by Foote, 
Burt & Co., of Cleveland, O., and is known as their No. 17. It 
is entirely new, and the design embodies some very interesting 
features. : . 

The spindles are independent in both feed and motion, and 
either spindle can be instantly started or stopped without in- 
terfering with the other. The heads can be adjusted along the 
crossrail by means of a rack and pinion without stopping the 
machine. The minimum distance between spindle centres is 
8 ins. and the maximum is 48 ins. The hand feed is provided 
for through worm gearing, and can instantly be thrown either 
in or out regardless of whether the machine is in motion or 
not. A positive automatic knock-off has also been provided 
which can knock off the feed at any point. This works very 


easily and smoothly, whether the tool is running light or under 
very heavy duty. The table adjusts vertically on uprights by 





INDEPENDENT MULTIPLE DRILL.—FOOTE, BURT & CO. 


means of jack screws and worm gearing. The miter gears are 
made of drop forged steel, 

The machine has three positive gear feeds and six spinaie 
feeds. It has a capacity up to 2\4-in. drills in solid metal, and 
weighs, complete, about 7,000 lbs. -1t can be used to very good 
advantage on work where two holes occur in the same piece, 
by operating both spindles simultaneously, or it can be used 
to equally good advantage on single hole work, one operator 
tending to both spindles and thus reducing the cost of the work. 


Metallic Packings.—Under this title the United States Metallic 
Packing Company. 427 North Thirteenth street, Philadelphia, have 
issued a little pamphlet illustrating and describing their packings for 
marine and stationary engines. It comes from a firm having had 
an experience of 25 years in this line of manufacture. This pamph- 
let will interest railroad officials in connection with shop engines 
and engines of their floating equipment. 
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McCANNA FORCE FEED LOCOMOTIVE LUBRICATOR. 





The lubricator proper is placed on the regular standard for 
steam lubricators over the boiler in the cab. The actuating 
valve is placed at any convenient point on the engine where 
reciprocating motion can be obtained. The lever of the actu- 
ating valve is connected usually to the valve stem-or rocker 
arm. This actuating valve is practically a rotary slide valve 
and is operated by a ratchet drive. It is connected to the 
main air drum on the engine by a pipe connecting with the 
air inlet shown in Fig. 3. The air ports are then connected 
to each side of the operating piston of the lubricator reservoir 





FIG. 1.—THE LUBRICATOR. 


























similar to that shown on top of the lubricator, Fig. 3, which 
prevents the siphoning of the oil 1rom the pipes and also pre- 
vents the back pressure blowing the oil out of the pipes. The 
gravity check valve is one of the principal features of the 
device. It consists of a cylindrical brass shell enclosing a 
hexagonal weight with a needle valve on its lower end closing 
the oil outlet. The oil to get to the point of lubrication has 
to raise this weight and needle valve from its seat, necessi- 
tating a pressure of about 25 lbs. It then flows through the 
outlet to the bearing. The weight being hexagonal and having 
space above and below it, and on account of its hexagonal 
form, all around it also, any back pressure from cylinder or 
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FIG. 3.—PIPING AND INSTALLATION. 























fm. 


2 Lume one 





FIG. 2.—THE APPARATUS AS APPLIED TO A LOCOMOTIVE. 


shown in Fig. 4. This piston is connected to a crosshead 
carrying two rods extending clear through the lubricator reser- 
voir to another crosshead which operates the four pump 
plungers. These pump plungers have adjustable nuts, so that 
while the stroke of the operating piston is constant, the stroke 
of the pump plungers may be adjusted separately. 

When the engine starts the reciprocating part communi- 
cates its motion to the arm of the actuating valve. This 
revolves the circular valve, admitting the air to one side or 
the other of the piston of the lubricator proper. This piston 
operates the pump, as explained above, and the oil is pumped 
to the point of lubrication by positive hydraulic pressure. At 
the point of lubrication is a check valve, shown in Fig. 4, 





FIG. 4.—OIL PUMP AND RESERVOIR. 


air pump is exerted equally in all directions and there is no 
tendency to lift the valve from its seat, it being held down 
by gravity. One of these valves is located at each pump oul 
let at the oil reservoir and another at each lubrication poini 
The one over the reservoir serves two purposes, being pre 
vided with an additional outlet, by which the amount of 0i! 
being pumped can be tested at any moment, the oil thus show 
ing dropping back into the oil reservoir. 

This method of “bleeder” test has been adopted instead 0° 
the ordinary liquid sight feed, as glycerine or water throug! 
which the oil passes in the ordinary sight feed becomes 
clouded after a time and requires renewal. 

It will be noted that this method of lubrication absolutel) 




















LITE Brak, 














Avueust, 1904. 


eliminates any chance of broken sight feed glasses and the 
injury which may result from such an accident. 

Lubrication, therefore, is in direct proportion to the speed, 
as the faster the engine travels the faster the actuating valve 
is revolved and the faster, therefore, the pumps are operated. 

The stroke of each pump being independently adjustable, 
as much or as Tittle oil can be fed to the point to be lubricated 
as is desired. 

When the engine stops the oiling stops. 

If an excess of oil is wanted at any particular moment on 
any of the bearings for any purpose, it can be obtained by 
operating that particular pump plunger by hand. Further 
information may be had from McCord & Co., Old Colony Build- 
ing, Chicago, Ill. 
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BETTENDORF CAST STEEL TRUCKS. 





The new Bettendorf cast steel trucks exhibited at the recent 
conventions at Saratoga attracted attention because of the in- 
terest in the design and also because of the remarkably fine 
appearance of the steel castings. A one-piece truck side frame, 
including the journal boxes, in a single casting is of itself an 
interesting suggestion. A saving of about 1,000 lbs. per car 
is a distinct advantage, and to these are added a convenient con- 
struction, which avoids the use of bolts and nuts on the bottom 
of the frame. The quality of the material is broadly guar- 
anteed, but should a journal box fail, the entire frame will be 
replaced at the cost of malleable journal boxes. This design 
may be made to interchange with the ordinary types of arch 
bar construction, and it also provides for 
top and bottom rollers. 

As to repairs, this truck has been removed 
from under a car and completely dismantled 
in 9 minutes. It has been reassembled and 
replaced under the car in 8 minutes, a total 
of 17 minutes. The freight car trucks have 
coil springs under the bolsters, and the side 
frames finish at the ends in the journal 
boxes as shown in these engravings. For 
tenders an arrangement is provided for com- 
bining elliptic springs under the bolsters 
and coil springs in barrels over the journal 
boxes. These springs acting together are de 
signed to produce the easy riding qualities 
of equalized swing-motion pedestal trucks. 
The coil and elliptic springs are given ar 
initial load sufficient to support the light 
tender at the desired height. 

The engravings of the separate parts in- 
dicate the manner of erecting this truck 
without bolts or rivets. The space between 
the columns is wide enough at the bottom 
to admit the end of the bolster, and when 
raised the guides enclose the columns. The 
form of the ends of the sand plank is such 
as to hold the truck together when put in 
place. 

This is a bold step in truck construction, 
and is worthy of thoughtful attention. Ad- 
ditional information may be obtained from 
the Bettendorf Axle Company, Davenport, 
Iowa, who have developed the various “Bet- 
tendorf” car equipment improvements. 





THE BETTENDORF CAST STEEL TRUCK. 
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GRINDING MACHINE FOR TRIPLE VALVE PISTON 
RINGS. 





Four of these machines are in use at the San Bernardino 
shops of the Santa Fe—and with them a boy, who tends all 
four machines—and grinds in from 65 to 70 triples in 10 hours. 
Each triple requires from 20 to 50 minutes, whereas a man at 
the vise cannot do the work in less than from one to three 
hours per triple, and cannot do it well at that. 

The triple is bolted to the face of a worm wear, which is 
slowly rotated by a worm below. This 
worm is belt driven from the horizontal 
shaft at the right. On this shaft is asmall 
eccentric and a driving pulley. The eccen- 
tric gives a reciprocating motion to the 
triple valve piston by means of a connect- 
ing rod and bar crosshead. By the com- 
bined motions the piston is reciprocated 
while the triple valve chamber is slowly 
rotated and a different portion of the bush- 
ing is presented to any given portion of 
the ring at every stroke of the piston. 
When the operator has secured the parts 
in position, he starts the machine and it 
needs no attention until the work is 
done; therefore the attendant may be 
given other duties. It is not to be sup- 
posed that this machine can take the 
place of an accurate bushing grinding 
machine, such as is employed at the 
works of the air brake manufacturers. 
This piston ring grinder was devised by 
Mr. J, P. Phillips, foreman of the machine 
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Universal Directory of Railway Officials, 1904. Published by the 
Directory Publishing Company, 3 Ludgate Circus Building, 
London, E. C., England. Representative for the United States, 
KE. A. Simmons, 83 Fulton street, New York. 

This is the tenth year of publication of this directory, and its value 
increases with the annual volumes. It is compiled from official 
sources by Mr. 8S. Richardson Blundstone, editor of the Railway 
Engineer, and is undoubtedly as accurate as it is possible to make 
a work of this character. This directory is invaluable to those who 


conduct correspondence with foreign railway officials. 











shop at San Bernardino, who has applied 
for a patnet upon it. 








A LESSON FROM ExposiITioNs.—When we think of the marvels 
of enginering skill at the Chicago Exposition (1893) which 
learned scientific gentlemen decorated with blue ribbons and 
which were said to represent perfection in the art, and remem- 
ber that the aforesaid ‘‘marvels” have, for the most part, been 
relegated to the scrap pile, and that in many cases the com- 
panies which produced them have vanished or been absorbed 
by more successful competitors, we realize that although “Time 
is short and art is long,” eleven years is a long time in the art 
of electrical engineering. We should all note well the novelties 
in engineering at the St. Louis Fair. They will indicate the 
possibilities of the next decade and foreshadow the passing of 
most of what will there be displayed as the perfection of the 
art.—R. H. Pierce in Western Electrician. 





Hollow Staybolts.—The following is abstracted from a paper by 
Mr. John Livingstone on the advantages of the Falls hollow stay- 
bolt. Hollowing the staybolt increases its flexibility, and the cur- 
rent of air passing through it cools it and thus reduces the expan- 
sion and also protects it from burning. Reducing the expansion of 
the staybolt lessens the liability of cracking the side sheets, and the 
molecular strains in the bolt itself are also reduced. When the solid 
staybolt vibrates or bends at the outer sheet the metal at its centre 
is crushed, thus causing internal expansion. Hollow staybolts are 
relieved of this. The -in. hole through the bolt furnishes a supply 
of oxygen to the firebox and gives sure warning if the bolt breaks. 
For these reasons the life of both the firebox and the staybolt is in- 
creased and the cost of repair reduced. Copies of this paper can be 
secured from C. M. Walsh, general manager, Falls Hollow Staybolt 
Company, Cuyahoga Falls, Ohio. 





The Standard Brazing Company of Boston have executed a license 
with the Erie Car Works of Erie, Pa., and also with the Portland 
Company of Portland, Maine. Both of these companies are now 
equipped to do brazing of cast iron for the general trade. 


SPECIAL GRINDING MACHINE FOR TRIPLE-VALVE PISTON RINGS. 


ALLFREE-HUBBELL VALVE GEAR, 





From a circular letter received from Mr. Ira C. Hubbell, in 
explanation of the Allfree-Hubbell valve gear, the following is 
taken: 

“We increase the earning capacity of any class of locomotives 
converted to the Allfree-Hubbell type: 

“First—By our system we greatly reduce cylinder condensa- 
tion by reducing the radiating surfaces in clearance (ports) 
over 70 per cent., and by our valve-cylinder and saddle design 
protect the steam from loss of heat in its passage to the cylin- 
der, and maintain continuously a hotter cylinder than is pos 
sible under any other design, insuring a high initial pres 
sure of steam for each and every admission of steam to the 
cylinders. 

“Second—Through our correction of the valve movement, b 
the simple, durable and economical addition we make to the 
existing link motion—we do not replace, displace nor change 
the links at all, nor in any way change their functions—we 
delay the opening of the exhaust port at all points of cut-off. 
and therefore hold the steam in the cylinder a greater portion 
of each stroke, and thereby necessarily increase the ratio 0! 
expansion, decrease the terminal pressure and get more wor'! 
out of any given quantity of steam admitted to the cylinder. 

“Third—By the addition made to the link motion, we als* 
delay the closing of the exhaust port at all points of cut-of 
thereby decreasing the volume in compression and thereby (: 
crease the negative work of excessive back pressure in jus 
that same proportion, and necessarily add just that much mor 
to the positive work, the earning capacity of any given class © 
locomotives. =: 

“Fourth—By decreasing the volume of compression, as “ 
only can do, we reduce the cylinder clearance from 8 per cel)’ 
and over, to 2% per cent., and less in cylincers, 20 x 26 ins 
and never exceed 2 per cent., and which enables us to sa‘ 
considerably over 1 cubic foot of steam for each and ever: 
revolution of the drivers that the locomotive moves unde 
steam, 





August, 1904. 


“We can increase the earning capacity of any existing loco- 
motive, and will guarantee to do so, and will further guarantee 
to do this with no increase in the total cost per 1,000 miles run. 

“My attention has just been called to the prophetic state- 
ment made in a paper read before one of our leading technical 
societies twenty years ago, by one of the best known steam 
engineers of the world, as follows: 

“‘T contend that there is at our command in the present 
practice of generation of steam on railways the means of get- 
ting better results both in time and extent of load carried, by 
more economical application of steam, and that such results are 
attainable with a change of valve and construction of the 
engine so that more of the true force of the steam will pass 
into work on the pistons instead of being wasted in friction in 
passing through constricted openings between the valve and 
ports, and I am not inaccurate when I declare that this view 
of the case is deserving of most careful and serious considera- 
tion.’ ” 


BOOKS AND PAMPHLETS. 





Beveled Gear Tables, by D. A. Engstrom. Published by the Derry- 
Collard Company, 256 Broadway, New York, 1904. 

This book presents a collection of tables and necessary explana- 
tions to enable any one to figure beveled gears without the use of 
trigonometry. It is not supposed to be an exhaustive treatise, but 
simply presents tables of dimensions of such gears as are generally 
found in practice, together with a few explanatory facts concerning 
the terms and diagrams. It is for beginners who have occasion to 
figure beveled gears, and is intended to entirely avoid the necessity 
for figuring. The author includes tables for every beveled gear 
from 12 to 47 teeth, inclusive. The various details of teeth ele- 
ments and pitches, as well as construction and explanation of terms, 
are given in the earlier part of the work, together with explanation 
as to the use of the tables. 





Electric Railways (Les Chemins de Fer Electriques). 
Marechal, Ingenieur des Ponts et Chaussees. 600 pages, S8vo, 
profusely illustrated. Printed in French. Published by Ch. 
Beranger, 15 Rue des Saints-Peres, Paris, Franes. Price, 25f. 

This is a very complete and strictly up-to-date work upon the 

general subject of electric railway construction. It treats the sub- 
ject under the headings of Generation of the Electrical Current, 
the Right of Way and Track, Transmission of the Electric Current, 
Railway Motors, Motor Cars and Locomotives, and General Uses 
of Electric Traction. The treatment of the subject of generating 
the current is interestingly handled, special attention being given 
to the steam turbine. Particular attention is also devoted to the 
overhead-trolley and third-rail methods of collecting the current, as 
well as to the various multiple-unit systems of train control. It is 
of interest to note that numerous references are made to the stand- 
ards of practice in use in this country, which are supplemented by 
well-selected illustrations. Considerable space is devoted, at the end 
of the volume, to a discussion of the various monorail and other 
similar systems of transaction, and also includes an interesting 
treatment of the moving-platform method of transportation. 


By Henri 





acts About Peat, Peat Fuel and Peat Coke. How to make it and 
how to use it. What _—_ and what it is worth. By T. H. 
Leavitt. Illustrated. oston, 1904. Lee & Shepard. Price, 
$1; postpaid, $1.10. 
This little book of 115 pages states that peat is found in abun- 
dance in the United States, and that it may be cheaply and satisfac- 
torily put into usable form as fuel by the use of machinery which 
bears the name of the author of this book, but the reader is not 
told enough about the process to convince him that peat will soon 
become a rival of coal as a fuel for use in large quantities. It is 
an interesting thing to know that peat is available in large quan- 
tities which are practically inexhaustible, and to be told that the 
process of preparation for the market is so cheap and simple; but 
the author of this book leaves much to the imagination of the 
reader, and does not present the right kind of facts to justify the 
conclusions which he evidently desires the reader to reach. It is 
not sufficient for him to state that condensed peat “made more 
steam than coal, and accomplished with ease the severest service 
required at the works.” 
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Workshop Costs for Engineers and Manufacturers. By Sinclair 
Pearn and Frank Pearn, directors of Messrs. Frank Pearn & 
Co., Ltd., Manchester, England. Published by D. Van Nos- 
trand Company, 27 Murray street, New York. 

This work presents in complete detail a cost-keeping system as 
applied to the manufacturing of a line of steam pumps, and is pre- 
sented in such a way as to be readily applied, without variation of 

eprinciple or feature, to practically any operation involved in con- 

structive work or manufacturing establishments. The book includes 
a complete set of blank forms, beginning with the pattern record 
and including material, time sheets and card-index records of the 
cost of the completed work, including labor and material. This 
system was developed and put into practice by the authors with a 
view of reducing to a minimum the routine work, also the number 
of blanks required in keeping the records. In this system chances 
of mistakes in ordering material are avoided by specifying in abso- 
lute detail on the cost sheet all of the material involved from a list 
of the component parts and quantities of the contract drawn up by 
the draftsman. Opposite each article is enumerated the cycle of 
operation through which it must pass, thus identifying the wages 
with the material. The work is divided into five parts, as follows: 
The nomenclature and registration of patterns and materials, the 
recording and analysis of labor, manufacturing the stores, and 
assembly work and contract or special work. While the book is 
specially intended for manufacturers, the principles involved are 
capable of adaptation to the keeping of costs in any shop involving 
repetitive operations, as in the manufacture of machinery of any 
kind. 





Westinghouse Industries.—This is the title of a very attractive 
pamphlet which has just been issued in behalf of the Westinghouse 
interests for distribution at the Louisiana Purchase Exposition. It 
describes and illustrates the works and products of the various 
Westinghouse companies, both in America and fereign countries. 
These interests include the Westinghouse Air Brake Company; 
American Brake Company: Westinghouse Electric and Manufac- 
turing Company; Westinghouse Machine Company; Union Switch 
and Signal Company ; Westinghouse, Church, Kerr & Co.; Sawyer- 
Man Electric Company; Bryant Electric Company; Perkins Elec- 
tric Switch Manufacturing Company; Pittsburg Meter Company; 
R. D. Nuttall Company; Westinghouse Automatic Air and Steam 
Coupler Company; Security Investment Company; Nernst Lamp 
Company: Westinghouse Traction Brake Company; Cooper-Hewitt 
Electric Company; and the foreign companies, which include the 
Westinghouse Air Brake Company, Limited, with works in Eng- 
Tand and Germany; the Westinghouse Company, Limited, with 
works at St. Petersburg, Russia; the British Westinghouse Plec- 
tric and Manufacturing Company ; Société Anonyme Westinghouse ; 
Westinghouse Electricitats-Actiengesellschaft; the Traction and 
Power Securities Company, Limited, of London; and the Canadian 
Westinghouse Company, Limited. 





Progress Reporter.—The third number of this paper, which is 
issued by the Niles-Bement-Pond Company, is a special one, de- 
scribing their exhibit at the St. Louis Exposition. The more im- 
portant machine tools in the exhibit are described and illustrated. 





THE DEVELOPMENT OF THE BRAKE SHOE.—The American Brake 
Shoe and Foundry Company of Mahwah, N. J., have just issued a 
very interesting pamphlet describing their exhibit at the St. Louis 
Exposition. The development of the brake shoe to secure dura- 
bility, efficiency and strength and to wear the wheel tread where it 
is not acted upon by the rail is very carefully traced from the time 


that the first brake shoe was used to the present, and is nicely illus- 
trated. 





Axte LicgHtinec.—In a small pamphlet the Consolidated Rail- 
way Electric Lighting and Equipment Company of New York City 
briefly describe their “Axle Light” system of operating fans in 
and lighting railway passenger coaches by electricity and also 


call attention to the advantages to be gained by the use of their 
system. 





Atr Compressors.—The Chicago Pneumatic Tool Company have 
issued a 72-page catalogue describing the air compressors built at 
their Franklin works. In addition to the illustrations and lists of 
sizes of the various compressors there is an interesting illustrated 
description of the constructive principles of the compressor. Sev- 
eral pages are devoted to information concerning the installation, 
adjustment and care of the comvressors and there is also consider- 
able information and several tables which will be useful to those 
interested in the use of compressed air, 
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Bowser O1 CaBINEeTs.—The adjustable measure oil cabinets 
made by S. F. Bowser & Company, Fort Wayne, Ind., are de- 
scribed in a leaflet which directs attention to the features of these 
‘oil storage facilities which render them a necessity wherever oil is 
required for machinery or lamps. 





SketcH Paper For ISOMETRIC PROJECTION.—The Derry-Collard 


Company, 256 Broadway, New York, have gotten up pads of sketch-~ 


ing paper for making drawings in isometric projection. This is the 
only practical perspective for machine drawings as it permits of 
making sketches to scale in any of the three isometric axes. The 
paper is very easy to use, and rapidity of sketching is quickly ac- 
quired. The paper is blocked in standard sizes, 6 x 9 ins.; 9 x 12 
ins. and 12 x 18 ins., the prices being 25 cents, 50 cents and $1 
each, respectively. This will be a great convenience for draughts- 
men. 





VALVES.—The Crane Company of Chicago have just issued two 
pamphlets and a booklet describing and illustrating their valves. 
One of the pamphlets describes the renewable seat and disc globe, 
angle and straightway valves for high pressure service. The globe 
and angle valves are designed for 225 pounds and the straightway 
valves for 250 pounds working steam pressure and are particularly 
adapted for locomotive work. The other pamphlet describes their 
self-packing radiator valves and self-packing globe and angle valves 
with non-rising stem: The booklet, which is known as “Special 
Catalogue No. 101,” describes the Crane patent improved safety 
valves for all kinds of boilers. The locomotive pop valve is fitted 
with two regulators, one for moderate changes and the other for 
extreme changes in the set pressure. 





AtrR-CooLep Eectric Dritt.—The Chicago Pneumatic - Tool 
Company in a special circular No. 48 calls attention to the Duntley 
Air-Cooled Electric Drill which they have just placed on the mar- 
ket. The drill which is described weighs only 12 pounds and is 
adapted for drilling holes up to % inch in diameter in iron and bor- 
ing up to % inch in diameter in wood. By cooling the motor with 
air the difficulties heretofore experienced with small electric motors 
are overcome and its use is made practical. The motor can 
be wound for either 110 or 220 volts and the drill has a speed of 
850 rev. per min. The electric wires are fitted with a connection 
plug to fit an incandescent socket and this plug is equipped with a 
cartridge fuse plug which can easily be replaced if burned out. 





New ENcitanp Resorts.—The vacation custom is now a 
fixture, and the summer resorts of New England because of their 
unexcelled beauty and variety appeal to everybody. ‘The beautiful 
lake resorts among the pinelands of Maine or in the northern por- 
tion of New Hampshire and Vermont; the verdant valleys watered 
by freshening streams such as the Merrimac, the Hoosac, the Con- 
necticut and the Ammonoosuc; the long and famous stretch of sea- 
coast from Portland and east to the rocky Nahant; the impressive 
grandeur and wonderful attractions of the White Mountains; the 
favorite haunts among the Hoosac Mountains and the Deerfield 
Valley ; and the numerous towns and villages famed for their his- 
toric association as well as scenic and health resorts are delight- 
fully pictured in the series of six books containing beautiful half- 
tone reproductions of these various resorts, each book containing 
thirty or more views neatly bound with the title of the book em- 
bossed in gold letters on the cover. These books are entitled 
“Lakes,” “Rivers,” “Mountains,” “Seashore,” “The Charles River 
to the Hudson,” and “Picturesque.” The price of each book is 
six cents or thirty-six cents for the entire set. This includes the 
postage; issued by the General Passenger Department, Boston & 
Maine Railroad, Boston, Mass. This department has also just 
issued a remarkably fine and comprehensive folder entitled, “Resorts 
and Tours,” which illustrates and describes a large number of invit- 
ing trips and side trips to the beautiful places with which New 
England abounds. For the special use of those attending the en- 
campment of the Grand Army of the Republic in Boston in August 
a folder has been prepared illustrating the many points of historic 
interest in that city These may all be obtained, upon request, 
from the passenger department. 








NOTES. 


The Warner & Swasey Company of Cleveland, Ohio, announces 
that Mr. H. L. Kinsley will represent them in the East. Mr. Kins- 
ley has been with Manning, Maxwell & Moore for the last five and 
a half years, and previous to that time was with the Hopedal Screw 
Company. 





‘ 


“of their manufacture. 
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RAILway APPLIANCES CoMPANY.—This company announces that 
they have been appointed exclusive agents for the United States for 
the railway trade of the Olds Motor Works of Detroit and Lansing, 
Mich. 





Locomotive & MACHINE COMPANY OF MONTREAL.—The directors 
have elected the following officers: President, Mr. A. J. Pitkin; 
first vice-president, Mr. J. E. Sague; second vice-president, Mr. 
R. J. Gross; controller, Mr. C. E. Patterson. The expenditure of 
$300,000 for improvements was authorized. 





The Broderick & Bascom Rope Company, of St. Louis, closed 
their works for the day June 25 and sent their entire force of 300 
employes and their families to the World’s Fair, with all expenses 
paid. They were taken to the handsome and impressive exhibit of 
the company, and had the day in the grounds. Such an instructive 
and enteresting treat has a good effect on all concerned. 





CROCKER-WHEELER COMPANY.—This well known electrical com- 
pany announces that in addition to the engineering advice upon 
design and installation of electrical apparatus for shop equipment 
which they have been accustomed to give their clients, they have 
retained the well known firm of Dodge & Day, Modernizing En- 
gineers, of Philadelphia, Pa., who will furnish gratuitously advice 
upon the latest ideas and results in shop practice. 





NoRTHERN ELectric Morors.—The very attractive design and 
efficient application of these motors to machine tools have been 
frequently indicated in this journal but, inadvertently, the fact that 
the Gisholt Boring Mill, illustrated on page 277 of the July num- 
ber, was driven by one of them was not mentioned. Because of the 
interest in the motor and also in the boring mill it is a pleasure 
to supply the omission now. 





The American Nut & Bolt Fastener Company, Pittsburg, Pa., 
manufacturers of the Bartley Positive Fastener, shipped on July 6 an 
order from the Morden Frog & Crossing Company of Chicago, IIl.. 
for 29,000 Bartley Fasteners to be applied on frogs and crossings 
Large orders have been shipped recently to 
the Cleveland Frog Crossing Company of Cleveland, Ohio, Union 
Switch & Signal Company, Swissvale, Pa., and Lorain Steel Com- 
pany, Johnstown, Pa. 





The Crocker-Wheeler Company has made an arrangement with 
the celebrated engineers, Brown, Boveri & Company, of Baden. 
Switzerland, and secured their alternating current designs, patents 
and rights to manufacture in America, and have retained this firm 
as consulting engineers. Tie Crocker-Wheeler ‘Company has put 
on the market alternating current generators, transformers and ac- 
cessories, adapted to American practice, and opportunities to bid on 
this apparatus are invited. This company has contracted to furnish 
a 200-kw., 60-cycle, 440-volt alternating current generator for the 
Atlanta plant of the Procter & Gamble Company of Cincinnati and 
the field of alternating current works is entered with vigor. 





The Walter A. Zelnicker Supply Company, St. Loufs, report sev- 
eral recent sales of their “Zelnicker” portable wheel press. This 
company has an attractive exhibit in the Transportation Building 
at the fair, and are showing among other things this wheel press in 
operation, pressing wheels on and off axles. Blue prints and de- 
scriptive circulars will be furnished upon application. Many other 
of their specialties are exhibited, among them the celebrated 
“double clutch’ car mover which this company manufactures. 
They report excellent sales of their car mover this year and that 
the factory is unable to turn them out fast enough. This company 
will send a sample of their lumber crayon for the asking, and 
guarantee it longer and better than any crayon on the market. 





The St. Louis Transit Company, which operates the larger part 
of the street car system in St. Louis, has found itself short of 
power ever since the World’s Fair began to attract large numbers 
of visitors. The traction plant was working at an aimost constant 
50 per cent. overload, and at rush hours the excess reached extreme 
proportions. The railway company have now applied to the World’s 
Fair authorities for additional power, with the result that Gov- 
ernor Francis and the fair administration have, by contract, put at 


“the service of the railway company during the day, from 2 p. m.. 


until 7 p. m., when the loads are heaviest, the service of the huge 
Allis-Chalmers engine in the Machinery Building. This engirle, 
which is coupled to a Bullock electric generator, and which, when 
operating at 75 revolutions per minute, at a steam pressure of 150 
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Ibs., and operating non-condensing, is capable of developing 8,000 
horse-power, is the central feature of the Machinery Building. 
From 8 p. m. until the fair grounds close this powerful unit sup- 
plies the current for the decorative lighting of the buildings and 
grounds, which forms the most conspicuous attraction of the exhi- 
bition. The lighting requires 200,000 incandescent lamps. The 
traction load which the engine and generator will now carry by 
contract between the railway company and the exhibition authori- 
ties will be at least 3,000 horse-power, to begin with, and may be 
much increased as the World’s Fair crowds are augmented. It is 
this engine which has won at St. Louis the popular name of “The 
Big Reliable.” 





The capital stock of the Standard Roller Bearing Company, 
Philadelphia, Pa., has been increased from $1,000,000 to $2,000,- 
000. There will be immediately erected a 250-ft. addition to the 
machine shop and factory as well as an office building two 
stories in height. This addition will be devoted exclusively to 
the manufacture of roller bearings, etc., while an addition 50x125 
ft., three stories in height, will be made to the ball plant. Two 
hundred and fifty thousand dollars will be expended in the con- 
struction of the buildings and in equipping them with machinery. 
Contracts for the building and some of the machinery have already 
been given and it is expected that all of the building operations 
will have been finished by October 1. Two years ago the Standard 
Roller Bearing Company purchased in Philadelphia about three 
acres of ground on the main line of the Pennsylvania Railroad, 
about fifteen minutes’ ride from the center of the city. Upon this 
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property was ‘erected a modern up-to-date machine shop, with power 
house, forging and hardening departments in separate buildings. 
Possession was taken of this property January 1, 1903, since which 
time the company has built and installed its own brass and iron 
foundries, and at the present time does not purchase anything what- 
ever in the open market except the raw materials for its foundries 
and steel from which to make bearings, manufacturing all other 
devices themselves. The business continues to grow so rapidly that 
it has become necessary to build the extensions above noted. For 
about one year past the plant has been running twenty-four hours 
per day and for the past six months the ball plant has also been 
running day and night. 





Manning, Maxwell & Moore:report that they have just received 
a large order, amounting to between $150,000 and $160,000, from 
the Illinois Central R. R., for machine tools to be used in the 
various shops on the system. This order is the largest which has 
been placed for some time and includes a full line of railroad shop 


-tools such as driving wheel lathes, steel tired wheel lathes, axle 


lathes, large and small engine lathes, brass lathes, car wheel borers, 
vertical and horizontal boring machines, radial drills, shakers, 
planers, slotters, bolt cutters, grinding machines, centering ma- 
chines, punchers, shears, steam hammers, woodworking tools, and a 
full line of toolroom tools and milling machines. They have also 
secured an order for all the traveling cranes required in the shops 
of the system. They also announce that the Central Railroad of 
New Jersey has placed an order with them for a large number of 
radial drills, engine lathes, grinders and woodworking tools. 
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REUBEN 





Your committee endeavored to construct a composite drawing, in 
hope of illustrating in graphic form the combined experience as 
illustrated by the drawings furnished, but reluctantly had to aban- 
don the idea after repeated ineffectual trials. 

A careful scrutiny of the material conveys no information as to 
why the particular frames in question break; nothing to indicate 
per se, that the material from which the frames were made had 
anything to do with the fractures. The breakages reported are not 
confined to any particular locality; they show cracks in and about 
all pedestal jaws; in fact, as many fractures back of leading axle 
as in front of and about same; also that the fractures occur just 
as frequently in the solid parts as through the bolt-holes. 

The total number of locomotives in the country is about 44,000. 
Percentage of total number of locomotives covered by the replies is 
48 per cent. a 

The causes of fracture may be classified as follows: (a) bee 
(b) Imperfect welds and faulty material. (c) Inertia of the boiler 
with reference to the frames, augmented by high cylinder saddles 
and accompanying high center of gravity of the boiler; the initial 
cause, the inertia of the boiler when front bumpers strike an ob- 
struction or when brakes are suddenly applied. The fractures 
show mainly between the cylinders and front driver. All are 
not in agreement as to this, however, and attribute the class of 
breakage located between the cylinders and front driver to (d) 
Presence of water in cylinders, when accompanied by such arrange- 
— of valves that prevents the water getting away quickly and 
freely. 

A discussion, bearing mainly on point (c), furnished by one of 
the members, is as follows: 

“There seems to be no question but that the fractures are usually 
located between the cylinder saddle and the rear of the first ped- 
estal, but it should be further determined whether or not the cracks 

tart from the bottom of the rail. If they do, then the bending 
noment due to the inertia of the boiler when the motion of the 
‘rame is suddenly arrested cannot be a cause of failure, because the 
ending moment induced by such force would put the top of the 
rail in tension and the bottom in compression, and the crack would 
‘herefore start from the top, as previously explained, except when 
oupling. If they start from the corner of the pedestal it is reason- 
bly certain that the failure is caused by a loose bolt or light design 
f pedestal binder. It is very probable that the binder bolt will 
how a very much larger percentage of failures extending in the 
orner of the pedestal to the top of the rail than the clip pedestal 
‘race, because of the difficulty of securing a bolt sufficiently large 


to prevent it stretching in. service. Those failures which occur in 
the front of the pedestal cannot be assigned to this cause (unless 
the pound would strain the frame in a place of weaker section), 
and in failures of this nature the design of cylinder fastening and 
keys should be thoroughly examined. It might be well to point out 
that the bending moment induced by the pull of the drawbar would 
be at a maximum at a point between the front pedestal and the 
front cylinder. A stress from such a cause would start a crack 
from the bottom of the rail. If the frames break from a definite 
load or fiber stress, then a good grade of cast steel should give equal, 
if not better, results than wrought iron, and the steel should be of a 
moderately stiff grade. If, on the other hand, the frames break by 
a definite amount of distortion or bending, then wrought iron or 
soft steel would give better results, inasmuch as it would take a 
smaller force to bend this material a certain amount, and the fiber 
stress induced would therefore be considerably less in the case in 
which the stiff steel is used.” 

Professor Lanza has fully discussed the static loads and stresses 
on frames; these show that the frame is amply strong to resist any 
such stresses. 

The inertia of the boiler in accelerating or retarding the train 
has also been given as a possible cause of breakage. Since frames 
never start to break from the top but always from the bottom of the 
rail, it is evident that the inertia of the boiler while the train is 
being retarded cannot be a cause of fracture, but the bottom of the 
rail is put in tension in overcoming the inertia of the boiler while 
the train is being accelerated. 

From the calculations [Not reproduced.—Eprror.] the following 
conclusions may be drawn: 

1. The inertia of the boiler following the sudden application of 
brakes cannot produce a sufficient force to break the frame. 

2. The inertia of the boiler due to the acceleration of the train, 
by acting with other forces, such as those produced by water in the 
cylinders, may bring about fracture. ‘ 

The dynamic effect of the compression of water in the cylin- 
ders is the only force which, unaided, can cause failure of the 
frames by fatigue. 

It may be well to point out that when the right side leads, the 
right side always pounds harder than the left. This is due to the 
fact that when the right crank passes the forward dead center the 
left cylinder is pulling forward, so that it aids the right cylinder in’ 
throwing the right box against the back jaw of the pedestal. The 
same is true on passing the back dead center. but when the left 
crank passes the forward center the right cylinder is pushing on 
the pin, thus subtracting from the left cylinder in pushing the left: 
box against the back jaw of the pedestal. This should result in 
breaking more right than left frames when the right side leads, and 
vice versa when the left side leads. sete 

The discussion of piston valves is not within the scope of this 

report, and the subject is alluded to only on account of the apparent 
difficulty of providing adequate relief from the presence of water. 
It is therefore thought pertinent to suggest that perhaps this side 
of the question should be given more care and attention than it has 
received heretofore. 
_ The experience of two large roads, as reported to your committee, 
is quite significant. Each refers to a class of locomotives similar 
in every particular, except that a portion of each class have double 
front rails and slide valves, while the balance are equipped with 
single front rails and piston valves. The report states that all the 
frame failures with these locomotives are confined to the éngines 
having single front rails and piston valves, the fractures located 
between the cylinder and front axle. 

While it is true that no one cause for frame breakage can be 
given, it is safe to say that all the reasons assigned are at least: 
contributory causes and should be taken into the account:-.. =>: * 
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(As indicating what the committee considers good practice for 
reproduction in cast steel, a large number of frame drawings have 
been selected, and these are given in the report.) 

The representatives of a number of steel makers examined and 
approved the frame designs accompanying this report, and also held 
independent meetings, agreeing on the following specifications : 


SPECIFICATIONS FOR CAST-STEEL LOCOMOTIVE FRAMES. 


Material : 
4 —_. 
0 osphorus. 
oe EE Sy ee ere ee is eee ee {38 ater. 
-60 manganese. 
.35 carbon. 
-06 phosphorus. 
Frames will be rejected that show less than .20 or over) 06 sulphur. 


70 manganese, 
Tensile strength per square inch not less than 55,000 Ibs. 
Elongation in 2 ins. not less than 15 per cent. 
All frames to be annealed. 


‘ puting to the method of manufacture, a member contributes as 
ollows : 

“It may be well to determine whether or not the cast-stee] manu- 
facturers are all casting their frames in a manner to secure the best 
possible results. The method of casting, location of gates and 
headers, all have a very important part upon the life of the frame. 
It is the usual practice to cast the frame on an incline, the front 
end of the frame being at the top, the metal being poured into a 
riser at the back end of the frame, which is at the lowest point. 
This method results in washing the dirt and gases to the front end 
of the frame, and we have defective metal at the point at which 
the frames are most prone to break. It would therefore seem 
desirable to reverse this method and mold the frame so that the 
front end is at the lowest point and pour them through a gate 
leading into the two front rails. It would also seem inadvisable to 
place the riser at the point of the juncture of the pedestal leg to the 
top rail, so as to avoid any impurities separating at this point and 
prevent shrinkage cracks due to the different rates of cooling of the 
risers and of the frame section proper. It would no doubt be an 
improvement to locate the riser on the pedestal at a point between 
the tip and bottom rail. 

“Tt seems that these points have as much bearing upon the life of 
the frame as the care that all the steel foundries exercise in using a 
high grade of material and in carefully annealing their castings. 

“Relative cost of iron and steel frames: It may be advisable to 
state the relative cost of a finished iron or steel frame. In addition 
to the first cost, there is a certain amount of smith-shop work that 
must be done upon a steel frame before it can be bolted to the 
planer. By care in the steel foundries this can no doubt be reduced 
to a very low figure, but at present they do not exercise sufficient 
care to keep this expense within reasonable bounds. 

“The cost of machining is also higher for steel frames, so that 
there is less difference between the final cost of the iron and the 
steel frame than the first cost would lead one to suspect.” 

Your committee considers cast steel a better material for loco- 
motive frames than wrought iron. 

The tensile strength of the steel suitable for frames is about 
75,000 Ibs. per square inch, as compared with 53,000 to 54,000 Ibs. 
per square inch for the best hammered iron. 

The cast-steel frame is practically homogeneous; that is to say, 
there are no welds, and it is of a uniform texture throughout its 
entire length. 

The number of projections required for the reception of brake 
work, tumbling shafts, rocker pins, etc., seriously complicates the 
production of modern frames in hammered iron, whereas the re- 
verse is true in the manufacture of cast-steel frames. 

Generally speaking, steel is intrinsically superior to wrought iron, 
and all the difficulties experienced with cast steel are mainly charge- 
able to either design or method of manufacture, and not to the 
steel per se. 

To abandon steel for such reasons is a reflection on our engineer- 
ing skill and manufacturing abilities. Therefore we should devote 
our time and skill to the improvement of the art, and thereby 
approximate more nearly the possible theoretical advantages. 

The following points are offered, the observation of which your 
committee hopes will go a great way toward mitigating the evil: 

1. Sensible design. 

2. Material, cast steel, made to a rational specification; careful 
foundry manipulation, adequate and suitable annealing. 

Provide such form of bracing as will prevent “weaving.” By 
weaving is meant a movement of one side independently of the 
other, or of the separate parts or joints with reference to each 
other locally. as per contra a movement of the frames as a whole, 
in unison. The bracing should be so designed that the bending, if 
any, should be synchronous as referred to the connected parts. 

4. The clip form of pedestal binder preferred to the thimble and 
bolt type. 

5. Provision for quickly and adequately draining cylinders. 
This point is just as important with slide as with piston valves. 

6. Frames with single front rails should be made stronger and 
means provided to stiffen same back of cylinders or between cylin- 
ders and front driver. 

It would seem from a study of the replies that, for the present at 
least, there is an intimation that the double front rail type is 
stronger, per se, and stiffer in a vertical direction, and yet as flexible 
longitudinally as the single front rail form; yet this conclusion is 
offered with hesitation, owing to the obscurity of the evidence. It 
is given, however, with the hope of provoking discussion or leading 
to special investigation. 

The great success and satisfaction foreign roads are having with 
the so-called plate or girder form of frame, considered in the light 
of their conditions—and they have used both bar and plate frames— 
give us just a hint or suggestion that perhaps we may have some- 
thing to gain by looking into this design a bit when scheming on 
future improvements. 
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VARIABLE-SPEED MOTORS. 





A PAPER BY C. A. SELEY. 





During the convention of 1903, in the discussion of the commit- 
tee report of electrically-driven shops, the matter of varying speed 
of motors by field control was debated, but left in a somewhat un- 
certain state by reason of lack of data. 

The writer promised, if given the opportunity, to present to 
this association the results of tests made on machines driven by 
individual motors on a two and three-wire direct-current system as 
developed at the East Moline shop of the Rock Island System. 
Very complete tests of all motors and controllers have been made 


- at these shops and certain typical ones are selected for this re- 


port. 

The tests were made by Mr. S. B. Seaman, of the G. E. Co., and 
Mr. C. H. True, assistant superintendent of shops, to whom I am in- 
debted for the data. The variable-speed motors at these shops may 
be subdivided into four types, namely: 

I. Variable-speed motors having a controller to operate on a 
three-wire system, enabling the machine-hand to operate the motor 
on either of the two voltages. Further speed variation is obtained 
on each voltage by introducing or cutting out resistance coils in 
series with the motor field. This motor field is always across the 
outside wires of the three-wire system, and therefore, on the maxi- 
mum obtainable voltage. The rheostat governing the field current 
is operated through the controller. 

II. Variable-speed motors having a controller to operate on a 
two-wire system. Speed variation is obtained by means of a 
bank of resistance coils in series with the motor field, and operated 
through the controller. 

III. Variable-speed motors having separated starting boxes with 
3 ew rheostat in the field circuit and operated by a hand 
wheel. 

IV. Variable-speed motors having a reversible controller simi- 
lar to those in use in street-car service and to reverse the direction 
of motion of the motor when desired. 

Type I is used on boring mills, slotters, driving wheel and engine 
lathes. Type II is used on car-wheel borer and car and truck- 
wheel tire-turning lathes. Type III is used on planers and 
cylinder-boring machines. Type IV is used on bending rolls. 

The following tests were made on motors on the various tools 
mentioned above, each being tabulated, giving the kind of machine, 
class of work and the electrical horse-power. 

Tests 1 to 6 were made on motors of Type I. Column 1 shows 
the position of the rheostat arm. There are for each voltage six- 
teen successive steps, giving sixteen different speeds on each voltage. 
These positions are given by numbers indicating the number of 
contacts from the O point to where the rheostat arm is set. Col- 
umn 2 gives the field current and column 3 the armature current. 
Column 4 gives the armature voltage, which is about 115 volts over 
the first range of speed, and 230 volts over the second. Column 5 
gives the electrical horse-power delivered to the motor. Column 6 
gives the cutting speed in feet per minute. 

Tests 7 and 8 are of motors of Type II, and tests 9 to 11 are of 
motors of Type III. ‘Test 12 is of a group of tools on a motor- 
driven line shaft. 


TEST 1.—69-IN. DRIVING WHEEL LATHE, TURNING 6214-IN. TIRES; MOTOR 
TYPE CK. 8-15-150/600. 


Cutting 
Rheo. Field Armature. Elec. Speed. Remarks. 
stat. Amps. Amps. Volts. H.P. F.P.M. 
00 5.55 5 118 1.6 ‘see 
0 4.70 22 104 ae 7.5 
3 4.00 23 116 4.0 8.0 
4 3.90 23 116 a Sean 
poe Be Me ci 
’ ee oes Motor running light. 
7 290 gt ie i111. | We alpe sie 3% 
10 245 26 116 — 2) eee eee ee. 
11 2.20 30 116 5.3 sae 
12 1.95 30 116 $3 11.45 
14 1.95 30 115 ae ea 
16 1.50 38 113 6.3 12.90 
0 4.60 36 230 12.5 14.60 ¢ 








TEST 2.—SPEED VARIATION, WHEEL LATHE WITHOUT LOAD. 


Rheostat. Field Amperes. Volts. mB. 2. Mh. 
Off. 3.00 114 0 
1 5.55 114 150 
2 4.80 113 158 
3 4.15 113 165 
4 3.75 113 170 
5 8.25 113 175 
6 3.00 112 185 
7 2.75 pick | 195 
8 2.50 114 205 
9 2.30 113 215 
10 2.15 114 225 
23 2.00 113 230 
12 1.90 113 240 
13 1.80 113 250 
14 1.70 113 265 
15 1.60 114 275 
16 1.55 114 295 
1 5.45 227 290 
16 1.55 227 630 





Test 3.—18-INCH SLOTTER; MOTOR, TYPE CK. 8-15-150/600. 


Rheostat. Amperes. Volts. El. H. P. Remarks. 
3 1 to 10 115 1.4 Chip 5-16 x 3-64. 
8 1 to 24 115 3.7 Chip % x 3-64. 
8 1 to 30 115 4.6 Chip x 3-64. 
12 1 to 28 115 4.3 Chip x 3-64. 
16 4 to 10 115 1.4 Chip 1-16 x 3-64. 
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Slotter was making 2 cycles on the 12th point of rheostat on work 
about 5 inches deep. 


Test 4.—72-INCH BORING MILL, BORING STEEL TIRE, 52 INCHES INSIDE 
DIAMETER; MOTOR, TYPE CK. 6-10-275/1000. 


Amperes. Volts. EI.H.P. CutF. P.M. Remarks. 
17 115 2.6 17.7 
3 0OCOGSsOBSB iss 
26 . . 
80 115 4.0 19.4 One chip 4% x 3-64. 
33 115 4.4 20.4 One chip 3-16 x 3-64. 
39 115 5.2 22.2 Chips of dark blue. 


The following readings were taken at intervals of approximately 
three seconds: 


— 7. ——s as 


ee Se 








in 22 
48 118 4.8 22 Two chips, % x 8-32 each. 
37 115 coe 22 Cutting tools would not 
39 115 22 stand up under this work. 
28 115 22 Although there was an exces- 
2 115 22 sive ampere overload there 
50 115 22 was no sparking or heating 
50 115 22 at any point about the motor. 
48 115 22 
49 115 22 





-TesST 5.—DRIVING AXLE LATHE; MOTOR, TYPE CK. 8-15-150/600. 


Rheo. Field Arm. Volts. El. H. P. Cut 
stat. Amps. Amps. F. P. M. Remarks. 


¢ 9 17 Two cuts on 8-in. 
2 = at his : F 6% axle, 3-16 x 5-64. 
3 4 32 111 ia 
4 3.9 33 te 6.15 
5 3.3 35 aan aa 
6 3.1 36 112 aia 18.7 
7 2.9 39 112 6.85 «s 
8 2.8 42 112 cas ae 
9 2.6 44 112 care 21.9 
10 2.4 47 114 8.0 - 
11 2.2 48 116 Me: <a 
12 1.9 52 118 8.7 25 





Did not get over on to 230-volt side. 


Test 6.—36-IN. TRIPLE-GEARED LATHE; MOTOR, TYPE CE. 8-5-400/1600. 
Rheo. Arm. Volts. El. H. P. , Pg 


stat. Amps. M. Remarks, 
117 5 aa Motor light. 
° 10 117 1.5 42 Back gear in with 
heavy cut, cast 
iron, 11 “4 Fe 2 
117 3.5 42 Back gear in, light. 
: 2 118 ot 48 Back gear in with 
4 8 118 1.3 48 heavy cut, cast 
4 23 118 3.7 48 iron, 11 ins. diam. 
4 30 118 4.9 48 
4 40 A 117 6.3 48 





per minute, the motor running cool and sparkless at 1,300 R.P.M 
although the maximum rated R.P.M. is but 550. 





Test 7.—42-IN. STEEL-TIRE LATHE; MOTOR, TYPE CE. 6-10-550/1100. 
Rheo. Field Arm. Volts. El.H.P. Cutin 
F. P. of. 


stat. Amps. Amps. Remarks. 


0 3 7 236 3.1 ‘aa Lathe running light. 

0 3 12 229 4.7 9.6 ; Starting two cuts 

| 30-in. wheels, 

i oe, on 

1.9 18 231 4.6 15 | 2 cuts, 3- x 3-32. 

5 1.75 23 231 5.5 15.2 | 2 cuts, 3-16 x 3-32. 

6 1.42 30 230 9.7 15.7 | 2 cuts, 3-16 x 3-32. 
8 z 34 230 10.7 16.1 4 2 cuts, 4% x 3-32. 
10 1 36 229 113 17.2 2 cuts, 4 x 3-32. 
12 i 38 230 12 21.8 2 cuts, % x 3-32. 





TEST 8.—SPEED VARIATION, 42-IN. STEEL-TIRE LATHE WITHOUT LOAD. 


Rheostat. Field Amperes. Volts. Spindle R.P.M. 
1 3.00 230 1.22 
2 2.55 230 1.33 
3 2.20 230 1.43 
4 1.95 230 1.53 
5 °- 1.75 230 1.62 
6 1.62 230 1.62 
7 1.45 230 1.66 
8 1.35 230 1.71 
9 1.25 230 1.81 

10 1.25 230 1.87 
11 1.15 230 1.93 
12 1.12 230 2.00 
13 1.05 230 2.20 
14 1.00 230 2.40 
15 95 230 2.50 





Test 9.—SPECIAL ROD PLANER; MOTOR, TYPE CK. 8-15-275/550. 


Rheo- Field Arm. Cut in 
stat. Amps. Amps. Volts. EIH.P. F.P.M. Remarks. 

0 4.8 5 227 3 -» Planer running light 
0 4.8 20 225 7.5 17 2 cuts, 3-16 x .083. 
2 3.1 21 224 72 20 Cutting. 

2 3.1 6 224 ou -- Returning. 

3 2.2 25 225 8.2 24 Cutting. 

3 2.2 5 225 - .. Returning. 

4 1.8 30 228 9.7 28 Cutting. 

4 1.8 6 228 as -.- Returning. 

5 1.5 32 226 10.1 32 Cutting. 

5 1.5 9 226 at .. Returning. 

6 1.2 36 225 11.2 35 Cutting. 

6 1.2 10 225 - .- Returning. 

7 1.1 36 226 11.2 88 Cutting. 

7 11 11 226 7? .. Returning. 

g » a 36 224 11.1 40 Cutting. 

8 i. 12 224 ial .. Returning. 

9 .85 44 225 13.5 45 Cutting. 

9 85 16 225 -- - ce Returning. 
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This planer has done work on babbitt metal at the rate of 70 feet 


Test 10.—48 By 48 By 6 PLANER; MOTOR, TYPE CK. 8-15-275/550. 


Rheo- Field Arm. Cut in 

stat. Amps. Amps. Volts. EILH.P. F.P.M. Remarks. 

0 4.8 12 224 5 oneness 7-16 x 1-32 
c. I. 

6 4.8 14 224 5.7 -- Returning. 
6 1.2 12 224 a 18 Cutting. 
6 1.2 14 224 ad .. Returning. 

10 1 13 224 “<< 22.5 Cutting. 

10 1 14 224 “4 .. Returning. 

14 8 18 224 5.7 Cutting. 

14 ee 20 224 6.3 Returning. 

15 8 20 224 es Cutting. 

15 ea 21 224 ne Returning. 

16 -75 26 224 7.9 Cutting. 

16 eé 28 224 8.5 Returning. 


_ In order to show the variation in load on the motor, the follow- 
ing readings were taken on one point of the rheostat: 


0 we 12 224 5 Bed returning. 
ee eo 32 224 9.6 Reversing to cut. 
ee 14.5 224 5.7 Cutting. 
54 224 15.6 Reversing from cut. 
12 224 5 Returning. 





TEST 11.—54 By 54 spy 34 FRAME PLANER; MOTOR, TYPE CL. 6-20-375/750. 


Rheo- Field Arm. Cut in 

stat. Amps. Amps. Volts. El.H.P. F.P.M. Remarks.. 
0 5.6 12 230 5.4 12.8 Planer running light 
0 5.6 18 228 7.2 - Returning. 
4 2.7 12 230 16.75 Iwo cuts % x 5-32 

a & 

4 os 18 232 ae a 
8 1.6 14 230 ae 22.6¢ 
8 o< 20 232 ea ae 

12 1.1 18 230 7 28 

12 o« 24 232 a ea 

16 aa 28 230 8.9 “ 

16 .82 22 230 7 31.4 


, In order to show the variation ir load on the motor, the follow- 
ing readings were taken on the 12th point of the rheostat: 


12 1.1 24 230 7.7 28 Cutting. 

wa ye | 56 230 17.6 At reverse from cut 
pe 22 230 aca Returning. 
pe | 30 230 9.5 


Reversing to cut. 





Test 12.—The following test was made on a motor driving e 
group of machines in a toolroom. These tools were added one at 
a time after readings had been taken on the power required for the 
motor alone, motor and line shaft, and also with the countershaft- 
ing. The final reading is the total power required, but it is not 
generally the case that all of the tools of a group are running full 


at one time: 

Motor, 15 H.P.; SEMI-ENCLOSED, CONSTANT SPEED, SHUNT WOUND, SILENT 
CHAIN DRIVE, SHORT CENTERS. 

Reading. Amps, Volts. 


ns El. H. P. Remarks. 
5 3 235 1.6 Motor running light. 
2 6 238 1.9 Motor running line shaft. 
3 11 226 3.3 Motor, line and counters of 
. following tools. 
4 12 223 3.6 No. 3 LeB. milling machine 
fluting tap. 
5 -13 227 3.95 No. 3 LeB milling machine 
fluting reamer. 
6 18 226 5.4 24 . - Planer at reversing 
point. 
7 20 227 6.1 14-inch lathe, boring 1%- 
inch hole. 
8 26 228 7.0 10-inch lathe, 1-16 cut. 
9 26 229 7.9 14-inch lathe running to 
capacity. 
10 30 229 9.2 eae — press drilling 
-inc ole in steel. 
11 37 228 11.3 Tool dresser. 2 
12 38 228 11.6 Power hack saw. 
13 44 227 13.4 Two aut. tool grinders. 








BOILER DESIGNS. 


CoMMITTEE: D. VAN ALsTyNE, W. F. M. Goss, C. E. Futter, 
H. T. Bentiey, O. H. REYNoxps. 


With reference to the location of water glass and gauge cocks 
we recommend that the lowest visible part of the water glass an 
lowest gauge cock be not less than 3 ins. above the highest 
point of the crown sheet for curved and flat crown sheets, and that 
the water glass and gauge cocks be as near the vertical center line 
of the boiler as they can be conveniently located without having 
the gauge cocks out of reach of the engineer. We also recommend 
8 ins. of exposed length of water glass and three.gauge cocks with 
vertical spacing of 3-in. centers. 

Replies indicate that crown sheets, sloped 54-in. per foot, repre- 
sent very general practice, and that this slope has proved satisfac- 
tory. 

For various reasons given, an automatic low-water detector 
seems not to be a desirable attachment to locomotive boilers. 

Regarding the best form of radial stays, the design shown in the 
accompanying engraving appears to be general practice, and is rec- 
ommended. . : 

In order to obtain information as to the temperatures inside a 
boiler as related to leaky flues and burned side sheets, the com- 
mittee ‘made temperature tests with fusible metal in the water 
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leg, between the flues and inside flues nlugged up. The results are 
given in Tables I and VI inclusive. While the tests show tempera- 
tures considerably above saturated steam temperatures in most 
cases, the committee has concluded that the method of determin- 
ing temperatures by means of fusible metal is not satisfactory, and 
believes that temperatures should be determined by more delicate 
means, such as the thermopile, and that such determinations 
should be as numerous as possible in order to trace the direction 
of circulation in the boiler. On the other hand, it is quite possible 
that the very high temperatures which are probably required to de- 
stroy sheets and cause leaky flues are confined to the sheets 
themselves, and that little if any higher temperatures exist in the 
water than have already been found by the fusible metal tests. 

This point is one which, so far as we know, is definitely deter- 
mined, although it has been proven that the temperature of the 
sheet approaches much more closely that of the water than that of 
the heated gases. It is essential that the circulation within the 
boiler shall follow such lines and proceed with such regularity that 
solid water many overlie all portions of the heating surface. 

Since circulation is due to the excess of weight of a comparatively 
cool column of water over a hotter and lighter body, or a mixture 
of hotter water and steam, the design of boiler which least impedes 
the flow due to this head will permit of the most rapid circulation, 
and hence, most rapid carrying away of heat from sheets. It would 
follow also that the greater the depth of boiler the greater the head 
to produce circulation at the point where most needed, namely, just 
above the fire line. 











Crown Sheet 


Poof Sract 


BOILER CROWN STAY. 


It would appear that for a given boiler there is a maximum al- 
lowable steam generation without injury to the sheets, determined 
by a maximum possible circulation in that particular boiler. 

Through the courtesy of Mr. F. H. Clark, superintendent motive 
power, Chicago, Burlington & Quincy Railway, the committee is 
permitted to present the results of experiments made to determine 
the temperature of the water in various portions of the boiler when 
the locomotive is standing, no steam being used from the boiler ex- 
cepting as required to supply the injector. The results of these 
experiments indicate that when the feed is delivered in the usual 
manner to the boiler, the water in the water-leg on the opposite 
side may have a temperature 100 degrees less than the normal 
temperature of the boiler, and that the intermixing is greatly im- 
proved bv using a perforated pipe extending beyond the check with- 
in the boiler either longitudinally or transversely, and, also, by the 
omission of a pipe but by means of an orifice which opens upward. 
Tn the progress of the tests it was found also that when the inter- 
mixing was most complete the drop in steam pressure was greatest, 
so that it may almost be said that the degree of intermixing in any 
given boiler may be judged by noting the rapidity with which the 
steam pressure falls under the action of the injectors when the 
locomotive is at rest. The details of these tests and of the results 
obtained from them are given in Appendix 3. 

Recognizing the difficulty of getting conclusive information from 
road tests we recommend that laboratory tests be made for the 
purpose of determining the rapidity of circulation in a boiler gen- 
erating varying amounts of steam up to its maximum, and also for 


determining temperatures in the sheets where the greatest trouble 
is experienced. 





SUBJECTS FOR 1905. 





COMMITTEE—H. BARTLETT. J. F. DEEMS, A. W. GIBBS. 





COMMITTEE WORK. 


1. Motive-Power Terminals —What can and should be done to 
reduce locomotive terminals to the basis of a machine for treating 
and handling engines. apart from the question of housing, the object 
being prompt handling of power. greater efficiency in service and 
less detention at terminals. while affording more time and better 
facilities for care and repair of engines. 

2. The best practice in ashnan construction. with special refer- 
ence to wide-firebox engines having trailing wheels—consideration 
to embrace best design of trailing-wheel arrangement. 

8%. Merits of the balanced compound locomotive. 

4. Investigation of design and material for locomotive fronts and 
front doors, with a view to affording relief from leaky front ends. 

5. Investigation of the subject of staybolts—committee to con- 
sider the material. iron. bronze and copper, as well as the form of 
the bolt under the conditions and temperatures met in service. 

6. Modification in design of wide fireboxes of locomotives, with a 
view of limiting injury in case of low water, committee to consider 
the question of fusible plugs, as to number, location and size, and 
also the avplication of .water-circulating pines from throat to 
crown sheet. and other devices which will localize the damage... 

7. The practicability of water-softening for locomotive use. by 
means of chemicals or the apnlication of heat. and the maximum 
cost_ per 1.000 gals. permissible, that. the expenditure could. be 


recovered in reduced motive-power expenses. — 
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8. The value of superheated steam for locomotive work. « 

9. The advisability of a 4-4-2 Atlantic type locomotive for light’ 
passenger service and a 4-6-2 locomotive for fast freight service. . 

10. Committee appointed to act as an advisory committee to fhe 
Pennsylvania Railroad Company with reference to the locomotive- 
testing plant at St. Louis fair to present to Master Mechanics’ 
Association summarized statement of important results which are 
obtained. : 

11. Best method of heating and ventilating roundhouses. 

12. Best method of fire protection for railroad shops. 


INDIVIDUAL PAPERS. 

1. The strict observance of the Golden Rule in management of 
workshops. ees c 

2. The most efficient organization for mechanical department. ° 

8. The average engine hours locomotives are in service, in shop 
under repairs, or waiting to get in shop, per annum, and the per- 
centage of total time locomotives are actually in and out of service 
per annum, 

4. Shop layouts for roads having 350, 500, 750 and. 1,000 loco- 
motives. ‘f . 





COST OF LOCOMOTIVE REPAIR SHOPS. 


COMMITTEE—R. H. SOULE, L. R. POMEROY, T. H. CURTIS, S. F. PRINCE, 
; A. E. MANCHESTER. ° 








Your Committee on Cost of Locomotive Repair Shops submits, in 
tabulated form, figures obtained from members; as much data 
relating to the cost of car-shop buildings was returned, it has been 
included in the statements. 

In selecting units on which to base cost figures the square foot 
and the cubic foot have generally been used for buildings; in power 
plants the engine horse-power, boiler horse-power and generator 
kilowatts have also been used; in: roundhouses the stall] has been 
taken as the proper unit. hee ; k 

In computing the square feet of buildings the outside dimensions 
have been used (giving the ground area covered) ; -in computing the 
cubic feet of buildings the average external height has been taken 
(giving the total volume occupied). : ‘ 

The circular of inquiry sent out by the committee contained the 
following clause: 

“The committee will treat the data confidentially and use them 
only in the determination of units, averages, etc., which will be 
embodied in its report to the association; in no case will the com- 
mittee publish the name of the railroad, or the locality, or the 
officer giving the data.” ; 

It was foreseen that such a stipulation was necessary in order to 
secure any data; and in the figures which follow, the different items 
are identified by reference numbers only, with such explanatory 
notes added as will aid in interpreting the unit prices; shops built 
prior to 1895 are designated as “old,” those built since 1895 as 
“modern”; in a few cases the notes are based on uncertain informa- 
tion and are followed by an interrogation mark (?). 





POWER PLANTS.—BUILDINGS ONLY (WITHOUT CONTENTS). 





Cost Cost 
ITEM. PER PER NOTES. 
Sq. Fr. Cu. Ft. 

1 2.14 .076 Far West, modern, brick and concrete, with 
steel frame roof. 

2 2.25 057 Middle West, modern; brick and steel, fire- 
proof, basement under engine room. , 

3 * 2.45 -060 East modern; brick and steel with roof of tile 
and cement, the whole thoroughly fire- 
proof, a. very fine and somewhat ornate 
building. 

4 1.71 .064 Middle West, old; brick and steel with shingle 
roof. 

5 3.50 Southeast, modern; brick and steel, building 
relatively long and narrow, increasing 
ratio of wall area to floor area; very deep 
and heavy foundations, coal trestle in- 
side of boiler room. (These figures should 
be used with caution as they are not of- 
ficial, but were taken from a published 
statement.’ 

6 4.20 .130 Middle West, modern; brick and steel. a very 
large plant, has two small wings which in- 
crease the ratio of wall area to floor area; 
basement under whole of engine room and 
about half of boiler room; interior finish 
highly ornamental. 

7 2.42 O71 Middle West, modern; brick and steel, low 
(on account of locomotive boilers), no 

’- basement, only pits. 

8 6.48 .138 Middle West, modern; brick and steel, base- 
ment throughout, overhead coal bunkers, 
fireproof, considerable architectural orna- 
mentation. 

9 3.32 .083 Middle at, modern; brick and steel, fire- 
proof. 

10 2.83 157 East, modern; concrete construction including 
the roof, low building, basement under the 
engine room only. 

11 2.85 .084 Middle West, modern; brick and steel. base- 
ment under part of engine room only. 

12 3.15 .120 West, modern; brick and steel. 

POWER PLANTS.—BOILERS. 
With Settings (except where noted). 
Cost F 
ITEM PER NOTES. 
S At : aoe 

13 11.70..:. Marine type internally. ‘fired. 

14 13.64 . . Horizontal tubular, bricked in. 

15 10.64 ‘Water tube. 

16 11.02 Water tube. 
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17 20.40 Vertical water tube, bricked in and including auto- 
matic stokers, stoker engines, stoker engine pip- 
ing, fan engine and piping, feed pumps and 
piping. 

18 13.09 Horizontal water tube with superheater. 

19 12.00 Horizontal return tube, boilers in units of 100 horse- 
power, : 

20 17.39 Horizontal water tube boilers in 300 horse-power 

, units; automatic stokers included. 

21 12.84 Horizontal fire tube. 

22 8.44 Horizontal water tube; without settings. 

23 15.35 Water tube, including automatic stokers. 

24 19.25 Horizontal water tube; closed ash pit for forced draft. 

25 13.25 Horizontal water tube in 275 horse-power units. 

26 14.45 Horizontal water tube, includes .feed-water heater 
and feed pumps. 

27 6.50 Plain horizontal, brick set. 

28 11.87 Vertical: water tube in 300 horse-power units. 

POWER PLANTS.—MECHANICAL STOKERS. 
Cost 
ITEM. -. NOTES. 
29 “4.48 Chain grate. 
30 3.09 





POWER PLANTS.—COAL AND ASH HANDLING APPARATUS. 


ITEM. 


31 


32 
33 
34 
35 


36 
37 


Cost 
PER 
B. H. P. 


4.46 


4.75 
2.14 


6.16 
5.30 


3.42 
1.73 


NOTES. 


Wooden trestle 12 feet high, with sloping bottom (for 
shooting coal into boiler room), and necessary 
incline approach. 

Power conveyor for coal and ashes. 

Coal handling apparatus, simply gravity hoppers and 
push cars; ash handling apparatus, buckets hand- 
led by electric telpher. 

Includes coal conveyor from basement to roof, and 
separate ash conveyor; also a separate ash house 
with connecting tunnel, elevator, bin, etc. 

ae on ultimate boiler horsepower capacity of the 
plant. 

Includes crusher, conveyors, elevators, etc. 

Designed large enough to take care of an eventual 
one-third increase in boiler capacity. 





POWER PLANTS.—MECHANICAL DRAFT APPARATUS. 





58 
59 
60 


61 
62 
63 


10.49 
21.45 
16.40 


16.00 
13.60 
11.70 
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electric light plant at Jamestown, New York, see 
rae og News (Supplement), of February 
-11, 1904. 

Horizontal cross-compound, in units of 650 horse- 
power and less. 

Vertical compound non-condensing engines in unite 
of 250 horse-power. 

Extra strong frames and parts, to stand when nec- 
essary very heavy load, in units of 175 horse- 


power. 

Vertical compound non-condensing, in 250 horse- 
power units. 

Part horizontal cross-compound condensing, 
vertical compound condensing. 

Horizontal tandem compound. 


part 





POWER PLANTS.—ENGINES NOT DRIVING GENERATORS. 











Cost 
ITEM. PER NOTES. 
H. P. 

64 12.80 Horizontal, simple. 

65 8.25 Horizontal Corliss in a 350 horse-power unit. 

66 8.28 Plain horizontal engine without refinements. 
POWER PLANTS.—ENGINES AND GENERATORS DIRECT CON- 
NECTED. 

Cost Cosr 
ITEM. PER PER NOTES. 
H.P. K.W. 

67 36.28 60.64 Simple vertical 250 horse-power engines 
= engine type 150 kilowatts genera- 
ors. 

POWER PLANTS.—CONDENSERS. 

ITEM. ENGINE NOTES. 

Cost PER 
H. P. 
68 5.70 
69 2.26 Surface condenser; includes air pump. 
Cos, POWER PLANTS.—GENERATORS. 
ITEM. PER N 
K. W. : —— 

70 28.00 Direct current. 

71 20.21 — current in 200 kilowatts and 110 kilowatts 

nits. 

72 22.89 —, current in 200 kilowatts and 100 kilowatts 
units. 

73 32.58 Generators in 400 horse-power units; includes also 
switchboard and station wiring. 

74 17.04 Very small generators. 

75 17.33 sa sean in 500 kilowatts and 250 kilowatts 

nits. 

76 30.48 Average quotations of twenty-six bidders on 350 
horse-power compound engines, and nineteen bid- 
ders on 225 kilowatts generators for municipal 
electric light plant at Jamestown, N. Y., see Engi- 
soue News (Supplement), of February 11, 

77 17.71 — current in 400 kilowatts and 75 kilowatts 
units. 

78 22.61 Generators in 75 kilowatts units. 

79 19.20 Units of 100 kilowatts direct current at. 240 volts. 

= Me Le = aos oe direct current. 

i nits o owatts direct curr 
82 20.30 Direct current at 220 volts. a 











Cost 
ITEM. PER NOTES. 
B. HF. 

38 1.30 Based on ultimate boiler horse-power capacity of the 
plant; includes stack 7 feet 8 inches diameter, 
by 60 feet high. 

39 1.45 Includes small sheet-iron stack 5 feet diameter and 
25 feet high. 

40 2.74 Induced draft, stack extends five feet above roof. 

41 1.50 

POWER PLANTS.—ECONOMIZERS. 
Cost 
ITEM. PER NOTES. 
B. H. P. 

42 2.33 Based on ultimate boiler horse-power capacity of 
plant; includes setting, bricking in, etc., com- 
plete. 

43 3.75 Quoted by E. B. Katte (Electrical Engineer N. Y. C. 
& H. R. R. R.), in paper entitled “An Hcono- 
mizer Discussion,’ read at the November, 1903, 
meeting of the New York Railroad Club, as rep- 
resenting cost of economizers completely erected 
in New York city; this estimate is based on 3.25 
square feet of economizer tube heating surface 
to each boiler horse-power. 

44 5.40 Quoted by Henry G Meyer, Jr., in his book “Steam 
Power Plants,”’ Chap. VIII, p. 118, as represent- 
ing cost of economizers (for plants of 1,000 
boiler horse-power or over) erected, bricked in 
and connected, ready for use; this estimate is 
based on 4.8 square feet of economizer tube heat- 
ing surface to each boiler horse-power. 

POWER PLANTS.—FEED PUMPS. 
Cost 

ITEM. PER NOTES. 

B. EP. é 

45 1.96 Outside central packed, double plunger. 

46 2.66 

POWER PLANTS.—FEED-WATER HEATERS. 
Cost 
ITEM PER NOTES. 
B. HP 

47 1.28 Open type. 

48 .96 Vertical, 48 inches diameter by 9 feet 10 inches high. 

49 50 Open type. 

50 .60 Vertical. 





POWER PLANTS.—ENGINES DRIVING GENERATORS ONLY. 


ITEM. 


51 
52 
53 
54 
55 


56 


57 


Cost 
PER 

H. P. 
24.80 
12.90 
12.15 


19.34 
6.66 
12.00 


17.62 ' 


NOTES. 


Horizontal, simple. 

Horizontal cross compound, in 300 horse-power units. 

One large horizontal Corliss; and one small high- 
high-speed, both simple. 

Horizontal cross compound in 600 horse-power units. 

Horizontal, simple. (7?) ° 

Horizontal cross-compound in several units of dif- 
ferent sizes. - 

Average quotations of twenty-six bidders on 350 
horse-power compound engines, and nineteen bid- 
ders on 225 kilowatts generators for municipal 


ITEM. GENERATOR 
K. W. 


POWER PLANTS.—SWITCHBOARDS. 


Cost PER 


NOTES. 


One small generator, 50 kilowatts capaci 
Direct current only. _— 


Small and simple. 

Direct current only. 

Direct current only. 

In place, but not connected. 

Direct current only. 

Simple and plain, direct current only. 
Direct current 220 volts. 

Direct current only. 





POWER PLANTS.—AIR COMPRESSORS. 


ITEM.FREE AIR 


93 
94 


95 
96 


97 
98 
99 


. 100 


101 
102 


103 
104 


105 
106 


PER MIN. 


508.47 
507.53 


~ 385.00 
647.00 


412.03 
271.00 
400.00 
290.46 


372.53 
866.66 


338.20 
370.00 


682.00 
533.00 


NOTES. 


Steam end simple, air end two stage. 
Simple steam cylinder; compound air cylinders 
with inter-cooler. 

One large and one small duplex cross-compound. 
Steam and cross compound; air end two-stage, 
units, 1,500 cubic feet free air per minute. 
Duplex, steam end compound, air end two-stage, 
capacity 1,000 cubic feet free air per minute. 
Duplex, steam end compound, air end two-stage. 


Steam end cross-compound, air end two-stage 

Steam end simple, air end two-stage with inter- 
cooler, capacity 1,200 cubic feet free air per 
minute. 

Steam end compound, air end two-stage. 

Steam end compound, air end. two-stage; very 
elaborate valve gear with refinements in cut- 
of, ote. capacity 1,500 cubic feet free air per 
minute. 


er stage air compressor subdivided into two 
units. 


Duplex, steam end simple, air end com 
inter-cooler. pound with 


Duplex, steam end compound, air f 
Steam end simple, air “aa taneiann more 
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POWER PLANTS.—PIPING. 
CosT PER 
ITEM. ENGINE NOTES. 
H. P. 

107 1.64 Connections close and short. 

108 11.67 Includes the Holly automatic return system. 

109 7.60 An average installation. 

110 7.75 A most complete and well arranged installation ; 
lant has 2,000 horse-power of boilers and 2,250 
orse-power of engines; boilers are vertical, re- 

quiring a maximum amount of piping. 

111 1.94 Small plant, with boilers, feed-water heater, engine 

and air compressor close together. 

112 10.93 Plant includes economizer, induced draft apparatus, 

hydraulic pumps and accumulator, etc. 

113 10.88 A — complete installation, based on rigid specifi- 

cations. 

114 10.72 Designed with a view to an eventual increase of one- 

third present engine horse-power. 

115 4.00 Simple and direct. 

116 8.20 Includes hydraulic system. 

117 -88 Short, simple and direct. 

118 3.78 Simple and direct. 

POWER PLANTS.—CHIMNEYS. 
Cost 
ITEM PER NOTES. 
a & 
119 1.12 Steel, 3 feet 8 inches diameter, by 80 feet high. 

120 12.62 Hollow brick, 7 feet diameter inside, by 175 feet high. 

121 4.93 Common brick, fire brick lining, 7 feet 3 inches in- 

side diameter, and 140 feet high. 

122 3.19 Hollow brick, 10 feet inside diameter and 125 feet 

high, supplemented by undergrate forced draft. 

123 2.47 Square brick base 25 feet high, surmounted by steel 
stack 4 feet 6 inches diameter, and 75 feet high, 

total height 100 feet. 

124 4.25 Circular brick chimney, diameter inside, 6 feet; 
height, 120 feet. 

125 6.74 Hollow brick, 4 feet diameter and 80 feet high. 

126 3.33 Steel, brick-lined part way up. 

127 4.51 Designed of sufficient size to take care of one-third 
increase of boiler capacity. 

128 9.50 Brick, 9 feet diameter and 188 feet 6 inches high. 

129 5.00 Steel, 4 feet diameter and 150 feet high. 

130 4.16 Brick. 

POWER PLANTS—TOTAL COST. 
CosT PER CosT PER 
ITEM ENGINE GENERATOR Cost PER CosT PER 
H. ma We Sq. Fr. Cu. Fr. 

131 131.33 219.00 11.40 40 

132 140.27 210.00 7.00 18 

133 115.00 167.00 12.20 28 
134- 185.06 278.00 11.50 36 

135 129.28 210.60 14:62 33 

136 123.00 191.00 14.30. 36 

137 129.00 225.00 10.40 58 

138 90.90 151.50 10:40 24 

139 128.60 211.00 10.55 31 

NOTES. 
131. Far West, modern; a substantial, effective plant devoid of 


ornamentation or refinements; coal dumped from trestle and shoveled, 
ashes shoveled. 

132. Middle West, modern; building has considerable ornamentation 
inside and out, but the equipment auxiliaries are simple, overhead crane 
in engine room. 

133. East, modern; building has considerable ornamentation inside 
and out; principally alternating current apparatus with auxiliary direct 
current equipment. 

134.-- Middle- West, modern; includes (besides boilers, engine genera- 
tors and air compressors), induced draft apparatus, coal and ash hand- 
ling apparatus, hydraulic plant, etc, 

135. Middle West, modern; a very complete plant both mechanically 
and architecturally. r 

136 Middle West, modern; large enough to allow for a one-third in- 
crease in capacity of the plant. 

137. East, modern; fireproof construction throughout. 

138. West, modern; a simple but effective plant limited to direct 
current, no coal or ash handling apparatus. 








139. Middle West, modern; condensing equipment. 
BRECTING AND MACHINE SHOPS. 
Cost PER Sq. Ft. or GROUND AREA. Cost PER Cu. Ft. 
ITEM. BUILDING TooLs. Misc. Egpt. ToTaL. BUILDING. TOTAL. 
ONLY. ONLY. 
140 3.50 1.08 a2 5.34 -076 -115 
141 1.03 2.49 -187 3.70 034 123 
142 -706 1.78 os — 029 oe 
143 1.67 2.05 .086 3.79 051 118 
144 2.43 81 a ap 051 - 
145 1.65 2.69 .041 os 
146 1.80 1.65 .046 oe 
147 1.82 i -050 “3% 
148 3.08 1.63 .073 ‘ 
NOTES: 


140. East, modern; brick and steel, transverse shop, erecting shop 
has both heavy and light cranes; machine shop has crane service 
throughout; saw-tooth roof.- 

141, Middle West, old; brick and wood, transverse shop in two parts, 
— one story with slate roof, the other part two stories with gravel 
roo 


142. Middle West, old; stone and wood, transverse shop, gravel roof 
supported by posts. 

143. Middle West, old; brick with wood and iron roof trussing and 
shingle roof, longitudinal shop, machine shop on one side, traveling 
cranes in erecting shop. 

144. Middle West, modern; brick and steel, transverse shop, high for 
two-thirds of width, with heavy crane, the remaining one-third being 
* low, with saw-tooth roof. 

145. Middle West three-fourths old, one-fourth new, brick and steel, 
transverse shop, new part two stories; no traveling cranes. 

146. Pacific Northwest, modern; brick and steel, overhead crane. 

147. Pacific Southwest, modern; brick and steel, overhead crane. 

148. Far West, modern; brick and steel, overhead crane. 
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ERECTING, MACHINE, BOILER AND TANK SHOPS. 
Cost PER Sq. Fr. or GROUND AREA. Cost PER Cu. Fr. 





ITEM. BUILDING Toots. Misc. EqpT. ToTaL. BUILDING TOTAL. 
ONLY. ONLY. 
149 1.35 -966 .336 oe 083 oe 
150 2.20 a 6s ‘ ee oe 
151 1.91 nie a - as oe 
152 2.42 1.50 866 4.79 -051 101 
153 1.63 a4 “s 2.00 017 021 
154 58 1.48 -246 2.31 .033 132 
NOTES. 
149. Middle West, modern; steel and brick, longitudinal shop, ma- 


chine shop on one side, boiler shop on other side, crane runways 
throughout, i 

150. East, modern; brick and steel, longitudinal shop, machine shop 
on one side, boiler and tank shop on other side; crane runways. (These 
figures should be used with caution, as they are not official, but were 
taken from’a published statement.) 

151. Middle West, modern; brick and steel, longitudinal shop, ma- 
chine shop on each sida (one side two stories), wings have saw-tooth 
roof; boiler and tank shop is a continuation of erecting and machine 
shop; crane runways throughout. 

152. Middle West, modern; brick and steel, transverse shop; erect- 
ing shop has both heavy and light crane, machine shop has partial crane 
service and boiler shop full crane service, 

5 East, modern; brick and steel, longitudinal shop; heavy cranes 
in erecting shop, crane over one bay of machine shop; boiler and tank 
— is a continuation of erecting and machine shops with joint crane 
service, 


154. Middle West, old; wood, transverse shop, no overhead cranes. 





BRECTING, MACHINE, BOILER, SMITH AND WHEEL SHOP. 
Cost PER Sq. Ft. oF GROUND AREA, Cost PER Cv. Fr. 





ITEM. BUILDING Toots. Misc. EqgptT. ToTaL. BUILDING TOTAL. 
ONLY. ONLY. 
155 2.60 1.33 475 4.42 -046 -079 
NOTE. 


155. Far West, modern; transverse shop, concrete, brick and steel, 
three fire walls, gravel roof, cranes in both erecting and machine shops. 





ERECTING, MACHINE, BOILER, SMITH SHOP AND POWER PLANT. 
Cost PER Sq. Ft. oF GROUND AREA. Cost PER Cu. FT. 
ITEM. BUILDING Toots. Misc. Eqpt. ToTaL. BUILDING TOTAL. 





ONLY. ONLY. 
156 2.20 1.39 1.38 4.97 -050 114 
NOTE. 
156. West, modern; brick and steel, transverse shop, gravel roof; 


erecting and machine shop, also boiler shop, same cross section, power 
plant and smith shep same width but lower; crane equipment erecting 
and machine shops. 





MACHINE SHOP. 


Cost PER Sq. Fr. oF GROUND AREA, Cost PER Cu. FT. 














ITEM. BUILDING Toots. Misc. Egpt. ToTaLt. BUILDING TOTAL. 
ONLY. ONLY. 
157 -952 ‘« ee re .038 
NOTE. 
_ Middle West, old; brick and wood, gravel roof supported by 
posts. 
BOILER AND TANK, SHOPS. 
Cost PER Se. Fr. or GROUND AREA. Cost PER Cv. FT. 
ITEM. BUILDING Toots. Misc. Eerr. ToTan. BUILDING TOTAL. 
ONLY. ONLY. 
158 2.98 72 84 4.54 -083 127 
159 1.58 -40 o6 as 049 ee 
160 _ 84 94 .076 1.87 .033 .075 
161 1.66 48 .083 2.24 .059 -080 
162 .99 ee es -025 ee 
163 1.53 96 -095 ee 
NOTES. 


, aap me modern; brick and steel, cranes cover entire floor, saw- 
ooth roof. 

159. Middle West, modern; brick and steel, one-half of width high 
for crane service, the other half lower and without cranes. 

160. Middle West, old; brick and wood, with slate roof. 

161. Middle West, old; brick and wood, shingle roof, gallery along 
one side, cranes over part of floor space. 

162. Pacific Southwest, modern; brick and steel, overhead crane, 
smith shop in one end. 

163. Middle West, two-thirds old, one-third new; 
new part two stories, no overhead cranes. (7?) 


brick and wood, 





SMITH SHOPS, 


Cost PER Sq. Fr. or GROUND AREA. Cost PER Cv. FT. 


ITEM. BUILDING Toots. Misc. Eqpr. Toots. BuImLDING TOTAL. 
ONLY. ONLY. 
164 aa -734 110 i ee +s 
165 2.63 .982 171 3.78 -080 115 
166 1.79 1.44 a es 049 = 
167 432 2.26 -086 3.77 .019 126 
168 1.06 1.09 -050 2.22 .035 .074 
169 2.25 as os am ee oe 
170 1.43 .665 435 ee -042 ee 
171 1.50 oe ap a os os 
172 2.37 1.96 .348 4.68 -052 104 
hy oe eS ve: Ma Be 041 .055 
174 1.38 “s - i os oe 
175 91 -60 is + 031 es 











Avaust, 1904. 


NOTES. 
164. Middle West, old. 
— a, modern; brick and steel, high and light, thoroughly 
equipped. 
166. Middle West, modern; brick and steel, 100 ft. wide, hip roof 


without posts. 

167. Middle West, old; brick and wood, with slate roof. 

168. Middle West, old; brick and wood, shingle roof. 

169. Southeast, modern; brick and steel, unusually high (33 ft. 
from floor to lower chord of roof truss). (These figures should be used 
with caution, as they are not official, but were taken from a published 
statement.) 


170. Middle West, modern; brick and steel. 
171. Middle West, modern; brick and steel, tile and gravel roof. 
172. Middle West, modern; brick and steel, brass foundry and car 


machine shop under same roof; 
173. East, modern; concrete and steel, 80-ft. span, no posts. 
174. Northeast, modern; brick and wood, 60-ft. span, no posts, 
simple construction. 


equipment very complete. 
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175. Middle West, two-thirds old, one-third new; brick and wood. (?) 
IRON FOUNDRY. 
Cost PER Sq. Ft. oF GROUND AREA. Cost PER Cu. Ft. 
IreM. Bur~pINGc Toots. Misc. Eqpt. ToTaL. BUILDING TOTAL. 
ONLY. ONLY. 
176 3.18 oe ee we ae ee 
NOTE. 
176. Brick and steel, modern; U. S. Navy Yard, Bremerton, Wash. 
IRON AND WHEEL FOUNDRY. 
Cost PER Sq. Ft. or GROUND AREA. Cost PER Cu. Fr. 
ITEM. BuiILDING Toots. Misc. Eqgpt. ToTAL. BUILDING TOTAL. 
ONLY. ONLY. 
Rt. stan ee 432 o« 024 ee 
NOTE. 
177. Middle West, old; wooden building; cost includes several an- 
nexes. (7?) 
PATTERN AND UPHOLSTERY SHOP. 
Cost PER Sq. Ft. or GROUND AREA. Cost PER Cu. Fr. 
ITEM. Burm~pING Toots. Misc. Eqpt. ToTAL. BUILDING TOTAL. 
ONLY. ONLY. 
178 .857 131 -988 043 -050 
NOTE. 
178. Middle West, old; wooden building, two stories. 
PASSENGER CAR REPAIR SHOPS. 
CosT PER Sq. Fr. or GROUND AREA, Cost PER Cu. Fr. 
ITEM. BUILDING Toots. Misc. Egret. ToTaL. BUILDING TOTAL. 
ONLY. ONLY. 
179 1.24 -016 1.25 042 .043 
180 1.20 aa ac a - os 
181 2.64 .044 .096 2.78 .099 -105 
182 1.34 ee .015 1.35 .056 -057 
183 .68 .003 .057 -74 .026 .028 
184 .83 éa ‘< oa .029 aa 
NOTES. 
179. Middle West, modern; longitudinal shop, brick and wood. 
180. Southeast, modern; transverse shop, brick and wood; has up- 


holstery and cabinet shops under same roof. (These figures should be 
used with caution, as they are not official, but were taken from a pub- 
lished statement. ) 

181. Middle West, modern; transverse shop, brick and steel; 
cludes upholstery and trimming shop and hot-air heating. 

182. Bast, modern; transverse shop, brick and steel, with cement 
foundations, saw-tooth wooden roof. 

183. Southeast, modern; transverse shop, brick up to window sills, 
corrugated galvanized iron sheathing on wooden frame above, gravel 
roof, granolithie floor, used also for painting. and varnishing. (Identical 
with Passenger Car Paint Shop No. 193.) 

Middle West, old; brick and wood. (7?) 


in- 








184. 
PASSENGER CAR PAINT SHOPS. 
Cost PER Sq. Fr. of GROUND AREA. Cost PER Cu. FT. 
ITEM. BuILDING TooLs. Misc. Eqgpt. ToTaL. BUILDING TOTAL. 
ONLY. ONLY. 

185 1.24 ‘i -004 1.24 -04 .04 

186 1.94 .055 .092 2.09 072 .078 

187 1.02 ee es ee 033 og 

188 1.20 wa ee wa as a 

189 1.01 as .039 1.05 -035 .036 

190 .35 “a ail és ae aa 

191 2.36 -009 -056 2.43 081 084 

192 1.13 ee .009 1.14 051 -052 

193 -.68 .003 .057 -74 .026 .028 

194 .89 os ee aa .032 ad 

‘NOTES. 
185. Middle West, modern; longitudinal shop, brick and wood. 
186. East, modern; longitudinal shop, brick and steel, saw-tooth 


of, hot-air heating. 
187. Pacific Southwest, modern; transverse shop, brick and steel. 
188. Southeast, modern; transverse shop, brick and wood; has 
rnish room and pipe shop under same roof. (These figures should be 
od with caution, as they are not official, but were taken from a pub- 
hed statement.) 

189. Northeast, modern; longitudinal shop, brick and steel; includes 
all paint, varnish and boiler rooms at one end. 

190. South, old; wooden structure. 

191. Middle West, modern; transverse shop, brick and steel; 


in- 
ides cleaning room, varnish room and hot-air heating. 


329 


192. East, modern; transverse shop, brick and steel, with cement 
foundations, saw-tooth wooden roof. 

193. Southeast modern; transverse shop, brick up to window sills, 
corrugated galvanized iron sheathing on wooden frame above; gravel 
roof, granolithic floor; used also for coach repairs. (Identical with 
Passenger Car Repair Shop No. 183.) 

194. Middle West, old; brick and wood. (7?) 





FREIGHT CAR REPAIR SHOPS. 
Cost PER Sq. Ft. or GROUND AREA. Cost PER Cu. Ft. 





ITEM. BUILDING TooLs. Misc. Egpt. ToTaL. BUILDING TOTAL. 
ONLY. ONLY. 
195 .40 oe .016 415 .022 .023 
196 2.12 123 .047 2.29 .075 -080 
197 -29 oa és .29 .015 -015 
NOTES. 
m. Middle West, old; wooden building, longitudinal, entirely en- 
closed. 
196. Middle West, modern; brick and steel, longitudinal; includes 


cabinet shop and hot-air heating. 
197. Middle West, old; large shop, longitudinal; 


construction not 
known, but probably wood with partly open sides, 





CAR SHOP, PAINT SHOP, PLANING MILL, CABINET SHOP, 
UPHOLSTERY SHOP. 


Cost PER Sq. Fr. or GROUND ARBA, Cost PER Cu. Fr. 





ITEM. BUILDING TooLs. Misc. Eqgpt. TotTar. BumLpING TorTAL. 
ONLY. ONLY. 
198 1.48 .302 .216 2.00 071 .095 
NOTE, 
198. West, modern; brick and steel, transverse shop; gravel roof 


with central posts; car shop (for both passenger and freight) and paint 
shop, one-story, remainder of building two-story, with cabinet shop and 
upholstery shop over planing mill. 





CAR SMITH AND CAR MACHINE SHOP. 
Cost PER Sq. Fr. or GROUND AREA, Cost PER Cv. Ft. 

















ITEM. BUILDING Toots. Misc. Eqpt. TorTanr. BuILDING TOorTAL. 
ONLY. ONLY. 
199 we 1.06 ee we .028 as 
NOTE. 
199. Middle West, old; brick and wood. (7?) 
WHEEL AND AXLE SHOP. 
Cost PER Sq. Fr. or GROUND AREA. Cost PER Ov. Fr. 
ITEM. BuILDING Toous. Misc. Eqgpt. TotTan. BuILDING TOTAL. 
ONLY. ONLY. 
200 4.03 2.16 42 6.91 16 .276 
NOTE. 
200. West, modern; brick and steel, for car work only. 
CAR REPAIR SHOP AND PLANING MILL. 
Cost PER Sq. Fr. or GROUND AREA. Cost PER Cv. FT. 
ITEM. BUILDING Toous. Misc. Hept. Toran. BuImLDING TOTAL. 
ONLY. NLY. 
201 -975 031, ae 
NOTE. 
201. Pacific Southwest, modern; brick and steel; has intermediate 


two-story section for sub-departments. 





PLANING MILLS. 


Cost PER Sq. Fr. of GROUND AREA, Cost PER Cu. Fr. 





ITEM. BUILDING Toous. Misc. Egpt. ToTaLn. BumLpING TOTAL. 
ONLY. ONLY. 
202 487 54 .010 1.04 .026 .056 
203 1.15 1.18 -25 2.58 -045 102 
204 -76 1.21 -292 2.26 .033 .098 
205 1.85 ee és ~ PY “a 
206 .37 ad “4 aa aN aa 
207 2.54 1.44 .082 4.06 -095 153 
208 2.53 .558 wa as .057 ee 
209 .39 .50 o4 ee 014 ea 
210 -74 485 -239 1.47 .037 .073 
NOTES. 
. — Middle West, old; wooden building, tools and equipment very 

ght. 
187. Pacific Southwest, modern; transverse shop, brick and steel. 


vanized iron on insulated wooden frame, basement and one story, grav” 
roof, mechanical power plant in annex, cabinet shop in wing. 

204. Middle West, old; brick and wood, slate roof. 

205. Southeast, modern; steel and brick. (These figures should be 
used with caution, as they are not official, but were taken from a pub- 
lished statement.) 

206. South, old; wooden structure, 

207. Middle West, modern; brick and steel; does not include cabinet 
shop, which is separate. 

208. Middle West, old; brick and wood; includes pattern shop. (7?) 

209. Middle West, old; wooden building. (7?) 

210. West, modern; wooden. (7?) 
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STOREHOUSES. 


Cost PER Sq. Fr. or GROUND AREA. Cost PER Cu. Fr. 





Item. BumwpIne Toois. Misc. Egret. TorTaL. BUILDING TOTAL. 
ONLY. ONLY. 
211 1.142 .168 1.31 044 -050 
212 3.60 ne ae ne a = 
213 3.05 on -67 3.72 073 .089 
214 2.40 : 2.72 110 .124 
215 2.00 ae -050 im 
NOTES. 
211. Southeast, modern; brick up to window sills, then corrugated 


galvanized iron on unsheathed wooden frame; 
platform, bins, shelves, etc., complete. 

212. Southeast, modern; brick and steel, two stories and basement, 
extensive offices in one end on both floors. (These figures should be used 
with caution, as they are not official, but were taken from a published 
statement.) 

213. Middle West, modern; brick and wood, three stories. 

214. East, modern; concrete construction, one end two stories, upper 
floor used for offices. 


two stories, gravel roof, 








215. Middle West, old; brick and wood, two stories. (7?) 
OIL HOUSES. 
Cost PER Sq. FT. oF GROUND AREA. Cost PER Cv. Ft. 
ITEM. BUILDING Toots. Misc. Eqgpt. ToTaL. BUILDING TOTAL. 
ONLY. ONLY. 
216 5.41 1.43 6.84 -208 -263 
217 3.52 1.55 5.07 .196 -802 
218 1.33 a as -089 -° 
219 2.15 1.34 3.49 .097 .159 
NOTES. 
216. Middle West, modern; brick and steel, basement and one story, 


full equipment of tanks, etc. 

217. East, modern; concrete walls and roof, one story with deep 
basement. 

219... West, modern; brick and steel, tile roof, two stories. 














ROUNDHOUSES. 
r CosT PER STALL \ 
NUMBER BUILDING 
{TEM. OF STALLS. ONLY. TOOLS. Misc. EqpT. TOTAL. 
220 18 [eee - 06©6—6C eee 000CCtC“—C iti” Ww 
221 46 SS ee ee 2 et ee 
222 10 ooo 8 8=—S lft =—0——(ité«i(i a C(iti«s 
223 10 S3G550- 8 <asene =} | evens 2,090.60 
224 - i eh6565 $ uso2ese |. wees 1,500.00 
225 13 VC  —_ Cee ne Sot rn 
226 8 oae0 8=6 lattes $$==~=s0005 | $e masini 
227 7 108800 8 8 «ssves “ senee erie 
228 OL ee a ee 2,200.00 
Dele See 8 ete 8 8=6— sib i nlecerm 1,845.00 
230 44 1,998.00 133.00 328.00 2,459.00 
231 30 G35000 + +§«:-€+é=§f£‘=sesse |" weeoe  #é§ sees . 
232 25 235000 - £}§;‘sesee j- «sees 2,455.00 
233 48 [ee (45565 jj. s0e65 Wwweate ° 
234 25 7ae00 =—ti—(—“ Ul CO 060CC«C 
235 18 Smt00- seese j= seees |é|.é (| #68600 
236 23 See00 0 06=6CtsiC eR 0U0UCCCt ti‘ . 
237 44 [aoe ° <«<Seses $= <.»eees  <ieewene 
238 40 1,875.00 87.50 787.50 2,750.00 
NOTES. 

220. Middle West, old; 63-ft. span, brick and wood, slate roof, 


trussed (no posts). 

221. Pacific Southwest, modern; 
supported by posts. 

222. Far West, modern; part 75-ft. span, part 85-ft. span, brick and 
wood, gravel rcof, supported by posts. 

223. Far West, modern; 85-ft. span, brick and wood, gravel roof, 
supported by posts. 

224. Middle West, old; 
supported by posts. 

225. Middle West, old; 
supported by posts. 

226. Middle West, modern ; 
supported by posts. 

227. Middle West, old; 
supported by pests. 

z East, modern; 81-ft. span, brick and steel, gravel roof, supported 
cost does not include heat- 


80-ft. span, brick and wood, roof 


65-ft span, brick and wood, gravel roof, 
78-ft. span, brick and wood, gravel roof, 
89-ft. span, brick and wood, gravel roof, 


80-ft. span, brick and wood, gravel roof, 


by flat truss (no posts), rolling steel doors ; 
ing equipment. 

229. Northwest, modern; 80-ft. span, brick and wood, gravel roof, 
supported by posts, annex with boilers, heating apparatus (hot air), and 
air compressor. 

231. East, modern; 90-ft. span, brick and steel, slag roof, with crane 
runway covering outer half of span; has very heavy pile and stone 
foundations. 

232. East, modern; 80-ft. 
supported by posts. 


span, concrete and wood, gravel roof, 


233. Northeast, modern; 75-ft. span, brick and wood, gravel roof, 
supported by posts. 

234. Northeast, modern; 75-ft. span, brick and wood, gravel roof, 
supported by posts. 

235. Northeast, modern; 72-ft. span, brick and wood, gravel roof, 
supported by posts. ; 

236. West, modern; 80-ft. span, brick and wood gravel roof, sup- 


ported by posts. 
237. Middle West, part old, part modern; 


70-ft. and 85-ft. span, 
gravel roof, supported by posts. (7?) 





LAVATORY. 


Cost PER Sq. Ft. oF GROUND AREA. Cost PER Cv. FT. 





Item. BuILDING Toots. Misc. Eqgpt. ToTaL. BUILDING TOTAL. 
ONLY. ONLY. 
239 2.55 
. NOTE. 
289. Middle West, modern; average of three large lavatories (in- 


cluding water closets, urinals, washroom and locker-rooms) ; buildings of 
concrete and brick, with tile roofs and wooden trusses; cement floors, 
complete with contents, ready to use. 
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OFFICE BUILDINGS. 


Cost PER Sq. Fr. of GROUND AREA. Cost PER Cu. Fr. 





ITEM. BUILDING Toots. Misc. Eept. ToTaL. BUILDING TOTAL. 
ONLY. ONLY. 
240 -306 = ae <a .030 os 
241 8.01 557 -295 8.86 -167 187 
242 1.04 % -. a .034 we 
NOTES. 
240. Middle West, old; frame building with brick foundation, in- 


cludes M. M. store department, steam heat. 

241. Middle West, modern; brick and wood, basement, two stories 
and attic, ornamental architecture. 

242. Middle West, old; wooden, two stories and basement. (?) 





TRACK. 
Add. 
Cost for 
per Each 
Item. Lin. Ft. Switch. Notes. 
243 0.70 170.00 Based on use of “fit” (second-hand), 67-Ib. rail. 
244 1.00 180.00 Based on use of “fit” (second-hand), 85-Ib. rail. 
1.00 75.00 
245 to to Based on use of new rail, according to weight. 
1.25 125.00 





TURNTABLES. 
Item. Diameter. Cost. Notes. 
246 70 ft. $3,000 Exclusive of pit. 
247 70 ft. 5,091 Including pit. (7?) 





TRANSFER PITS AND TABLES. 


Cost per Square 
Foot of Pit. 


Item. Pit. Table. Total. Notes. 





248 .31 .17 +.48 Far West, modern; to handle the heaviest class 
of engines. 
249 .43 .16 .59 East, modern; pit of concrete throughout; capac- 
ity of the table, 200 tons. 
MISCELLANEOUS STRUCTURES. 
Item. Name. Cost. Notes. 
ee rr $30.20 per lineal ft. 
3 eee .65 per sq. ft... Two-sided, with tres- 
tle approach. (7?) 
252 Water tank ....... 1,900.00 total .... 50,000-gal. capacity, 
on timber trestle. 
253 Water pipe, wunder- 
ground laid ..... 1.43 per lin. ft. Large system, pipes 
from 12-in. down 
to 4-in. 
254 Sewer pipe, under- 
ground laid ..... 2.88 per lin. ft. Large system, pipes 
from 24-in. down 
to 12-in. 
255 Long lines of 
wrought-iron pipe 
(for air, gas or eo —— 
water), with usual 25.00 pr. 100 In. ft. *1-in. diameter. 
proportion of 45.00 pr. 100 In. ft. *2-in. diameter. 


valves, fittings, 
etc., in place..... 


85.00 pr. 100 In. ft. 


*3-in. diameter. 
130.00 pr. 100 In. ft. 


*4-in. diameter. 





*Given by a large pipe-contracting firm of Pittsburgh. 





MINOR BUILDINGS. 


: Cost Cost 

Item Name. per per Notes. 
Sq. Ft. Cu. Ft. 

256 Iron storehouse ... .24 O11 Old, wooden. (7?) 
257 Brass foundry ..... 1.96 .098 Old, brick and wood. (7?) 
258 Upholstery shop ... .58 .029 Old, brick and wood (7?) 
259 Paint-mixing shop.. .58 -029 Old, brick and wood (7) 
260 Paint storehouse ...1.75 .087 Old, brick and wood. (7) 
261 Freight repair shed. .11 éas New, wooden, open sides. (7?) 
S62 Dry EUR cccsccoceoe 019 -039 Old, wooden. (7?) 
263 Lumber shed ...... oni iin Old, wooden, open sides. (7?) 
264 Storehouse shed ... .31 015 Old, wooden. (7?) 
eee o 4 .020 Old, wooden. (7?) 
SOG GOAL GE cccccSece SS .021 Old, wooden. (7?) 
267 Charcoal shed ..... B «| 017 Old, wooden. (7?) 
S00 306 BOD xe0sccvcas 57 -028 Old, wooden. (7?) 
269 Ice house ........ - -030 Old, wooden. (7?) 
270 Crematory ...... oe 2.62 -210 
271 Small office building .50 ou Old, wooden, one-story. 





It is believed that in most cases the cost of a proposed shop wil! 
be asked for as soon as the layout plan has been completed, ani 
that the following is the best basis for making an estimate : 

List up all the buildings, with their ground area in square feet 
all the miscellaneous structures, either on the square foot, the linea 
foot or the unit basis (as may appear best); all the track on the 
lineal foot basis, the turnouts on the unit basis, etc.; assign a uni! 
price to each item, as determined by the special local. conditions: 
carry out the cost extensions, and totalize. To the totals thus ob 
tained add a percentage to cover incidentals and items not show™ 
by the layout plan; this percentage may vary from a minimum © 
10 per cent. to a maximmu of 25 per cent., according to the cor- 
pleteness of the layout plan and the degree of . dence whic 
may be felt in the unit prices assumed. The grand total shou 
represent the approximate cost of the plant, exclusive of the cost : 
land and ding, which should be estimated arately, these tv 
items not being susceptible of reduction to a unit basis. 

If the buildings have been designed in detail, their cost may ' 
checked upon the cubic-foot basis. 











